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TOM TAT

Cong trinh nghién cidu " Cong nghe ché& tao vit lidu xdc tdc xi Iy khi thai tir
10 d6t chét thai y t&" dé cap 2 vin dé chinh: Ché tao vat liéu xvic tdc khi thai tir 10 d6t
rdc y t€ va ch& 1ad'10 dét réc y t&€ cd bd xic tac xir 1y khi thai.

D ché tao va nghién cifu hai hé xic tdc: Hé perovskit chita dat hi€m va hé
oxit kim Ioai trén ch&t mang. Trong hé¢ perovskit LaCu, sMn, 0, dd nghién ctru cic
van d€: Phuong phdp ché tao vat liéu xdc tdc, anh hudng cta chit bién tinh CeO,,
anh hudng cia nhiét do dén do chuyén hod CO, NO, NO,. D sir dung céc phuong
phép nghién citu hién dai: Phuong phép sol gel dé tdng hop hop chat xic tdc, cdc
phuong phdp phan tich nhiét, chup hién vi dién tit bé mit, phan tich nhiéu xa
Ronghen dé nghién citu hgp chat tao thanh. Nghién ctu xic tdc hé oxit kim loai trén
chit mang tap trung vao h¢ don oxit kim loai chuyén tiép CuO/AlK, hé ludng oxit
kim loai chuyén ti€p CuaO - Cr,0,/MnO, va oxit kim loai quy Pt-Rh/y - ALO;.

D¢ nhanh chéng dua cédc hé xiic tdc nghién ciu ché tao vao dp dung, d€ tai da
ti€n hanh thiét k&, ché tao 10 d6t rdc y t&€ ¢ bo xic tdc xir 1§ khi thai. Lo dotrdc y t&€
c6 cong sudt 25kg rdc/h duge ché tao, dua vao sit dung va ddp tng céc chi tiéu khi
thai cia tiéu chudn TCVN 6560-1999 vé chat lugng khong khi, khi théi 10 d6t chat
théi rén y té.

Phén téng quan cta bdo cdo 1ap trung phén tich kha chi tiét cdc tai liéu

lién quan v&i 2 ndi dung nghién ciu chinh cia dé tai.
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LOI MG PAU

Ngay nay con ngudi di nhan thic sy thay ddi khi hau toan cdu 12 do c4c hoat
déng kinh t&€ cda chinh minh gay ra, nhu hoat dong dé tao ra ning Iugng, hoat dong
clia céc phuong tién giao thong thai ra CO, NOx va HC (hydrocacbon chdy khong
hét), cdc hoat dong ndng nghiép 0 phéan, phan hdy cia cht thai cong nghiép phat
sinh ra luong CH, déng ké, cdc qué trinh khai thdc than d4 va ddu mo... va cdc loai
khi khéc. T4t ca cdc loai khi thai trén dugc phét tdn vio khi quyén lam trdi dit néng
lén, gay mua axit, hi¢u @ng quang héa... 1am thay d6i khi hau toan cdu, dnh hudng

dén sitc khoé con ngudi ciing nhur sur phét trién binh thudmg ciia dong vat, thuc vat.

V€ nguyén nhan gay 6 nhiém khong khi cé thé chia ra: Nguén 6 nhiém tu
nhién va nguén 6 nhiém nhan tao. Ngudn tu nhién gém ¢é: Hoat dong ndi 1ra, chdy
rimg, vi sinh vat, chat phéng xa, nguén 6 nhiém tir vii tru... Ngudn nhan tao bao
gém: O nhidm do d6t nhién liéu, ti cdc nganh san xudt gom sy, luyén kim, cong
nghiép hda chat, loc ddu, giao théng van tai, d6t réc [1]... Cling vdi kinh t& phat trién
da xuit hién nhiéu do thi méi tap trung mat do dan cu cao k&m theo luong thai rin
khéng 16, dac biet 1a chat thai bénh vién (y 1&), 12 mot van dé bic xdc d6i v6i nhing
nuéc dat chat ngudi dong nhu nuée ta, & cdc thanh phé 16n nhu Ha Noi, H6 Chi
Minh, Hai phong, DA Ning, ... C6 nhidu phuong phap dé cét gidm luong khi thai va
loai bo khi doc. Mot trong s6 do 14 cong nghé thiéu dot. Qud trinh thiéu ddt xir 1y
chét thai rin phai ti€n hanh & nhiét do cao trén 1200°C kha t6n kém. Vi vay, cdn tim
gidi phdp nham gidm lugng khi thai va loai trlr khi doc ¢6 trong khi thai (CO, NO,,
SO,, HC) 1a vén dé cdp bich. Xur Iy khi thai tir Id d6t rdc y t€ 12 mot trong nhitng
phuong phép c6 thé gidm lugng khi doc, gidm nhiét do d6t ddng ké, tiét kiém nang
lugng va giam gid thanh thiét bi. C6 nhiéu loai xic tdc duge st dung cho muyc dich
nay, dic biét 1a cdc xic tdc chifa kim loai quy trén nén chdt mang nhu: Pd, Rh,
Pt/ALO; [2-5]. Day la he xic téc rat t6t va c6 hi€u qua cao trong viéc xit 1y khi théi,
nhung do gid thanh cla cdc kim loai qu§ quéd cao nén 4p dung rong rai chiing cho
cdc 10 dot rdc y t&'con bi han ch€. Do d6, nhiéu nghién cttu téng hop xiic tac cé gid

thanh ha, hoat tinh xdc t4c cao di va dang dugc trién khai.



Vi vay, dé tai " Cong nghé ché tao vat liéu xiic tdc xir 1y khi thai tir 10 dot
chét thai y t&" ma s§ KC.02.05 ¢6 ddy di ¥ nghia khoa hoc va ¢ nghia thuc tién. Dé
1ai trién khai thuc hién 2 nhiém vy quan trong, dé 1a ché tao vat liéu xdc tdc khi thai
tlr 10 dot rdc y t&€ va ché tao 10 dbt rdc y t€ cé bo xic tac xir 1y khi thai, v6i 2 noi
dung chinh: .

Nghién ciiu ch€ tao xiic tdc perovskit LaCu, sMng O bién tinh CeO, va hé
oxit kim loz_li trén chdt mang (don oxit kim loai chuyén ti€p CuO/AIK, ludng oxit
kim loai chuyén ti€p CuO - Cr,0,/Mn0, , oxit kim loai quy Pt-Rh/y - ALO3).

Thiét k&, ché tao 10 d6t rdc y t€ ¢ bd xiic tdc xir 1y khi thai véi cong sudt
25 kg réc/h ddp ung cdc chi tieu khi thdi clia tiéu chudn TCVN 6560-1999 vé chat
lrgng khong khi, khi thai 10 d6t chét thai rin y t&.

Sén phdm chinh dang ky ctia dé tai:

- Quy trinh cong nghé ché tao xic tac dat hi€m va xdc tdc trén chdt mang xit
1§ khi thai tir 1d dot ric y té;

- 220 kg vat lieu xic tac chita ddt hi€m va hdn hop oxit kim loai trén chét
mang xir 1y khi thai tir 1o dét réc y 1€

- 5 bd xtr 1y khi thai tlr 10 d6t rdc y t€ quy mo bénh vién huyén va 1 bo xir 1y
khi thai tir 16 ddt rdc y t€ quy mo bénh vién tinh;

- Ché€'tao 1 10 dbt rdc y t€ quy md bénh vién huyén.



PHANI
TONG QUAN
Chuong 1: XUC TAC KHI THAI

1.1. So luge vé xic tac

1.1.1 Khdi niém xic tdc

Hién tugng xic tdc 13 sy thay ddi t6c 4o phan tng héa hoc bing nhiing chat
goi 1a chit xic tdc. Chat xic tc tham gia vao cdc giai doan trung gian cla phan Ung
theo co ché vong, sau phan ting chiing duge bao toan vé lugng ciing nhu ban chét vat
1y va héa hoc.

Dinh nghia trén thé hién dugce cdc dic diém co ban sau ca xic tdc [6]:

e Chét xidc tdc 1am thay déi t6c do phén ing: Tang hoic gidm. Trong trudng
hgp chét xiic tdc lam gidm téc dd phan ing né thudng duge goi 1a chét e
ché.

e Chat xdc tdc tham gia vao céc giai doan trung gian cta phan mg véi tur cich
14 mot chat phan ting dé tao thanh phic hoat dong. Vi vay né phai ¢6 i luc
héa hoc véi it nhét 1a mot chat phan tng.

e Cht xic tdc tham gia phan \ing theo co ché vong. Nghia 1a né thudng xuyén
dugc phuc héi dé xidc tdc cho lugng chét phan ing méi. Vi thé xiic tdc phai
c6 nang lugng lién két vira phai v6i céc chédt phan iing. Néu nang luong lién
két nay qud 16n thi s& tao thanh mét 1dp chat phan @ng véi lién két bén viing
che phu bé mit hoat dong 1am gidm hoat tinh xdc tdc, con néu qui bé thi xiic
tac khong ¢6 4i luc v4i chét tham gia phan ing.

e Trong suét'qud trinh phan tng xdc tdc khong bi bi€n déi vé ban chét héa hoc
va bién déi vat ly.

Ch4t xiic tdc khong 1am thay déi hing s§ can biing va khong 1am chuyén dich
can bang. Khong thé tén tai mot chét xiic tdc ¢6 kha ning kich thich mdt phan tng
bi ngan cdm v&€ mat nhiét dong hoc. Do vay ddu tién ngudi ta phai nghién ciiu nhiét
dong hoc clia phan ing, ti€p theo 14 lua chon xic tdc cho phan tmg & diéu kién nhiét
dong hoc cho trude. Vai trd clia xic tc 1a 1am ting t6c do phan ng, ca phan tng
thuin lan phan dng nghich, 1am cho hé phéan @ng nhanh chéng dat t6i trang théi can



bing. Vi vay mot chat xic t4c t6t cho phan éng thuan thi déng thdi cling 14 mot chat
xUc tic tSt cho phan dng ngugc lai.

1.1.2. Ban chat xuc tac

C6 2 truong hop sau:

» Trong h¢ c6 phan b6 Maxwell-Boltzmann vé ning lugng:

Moi phan tng héa hoc déu phai di qua mdt hodc nhiéu giai doan co ban. Moi
giai doan co ban k&m theo sy hinh thanh mot phific hoat dong ing véi gid tri cuc dai
cia ning luong tu do. Nhu vay trong qué trinh phan tng ning luong tu do clia hé
tang lén, thong thudng nang lugng nay dugce tap trung & cdc phan ti dudi dang ning
Iugng chuyén dong tinh tién, dao dong v quay. Vi tdn s8 va cham giita c4c phan tr
16n hon nhiéu so véi tdn s§ phan hay phic hoat dong thinh sin phim nén ning
lugng du nay dugc truyén cho céc phan tir khdc trong hé. D6 14 quy luat phan bd
Maxwell - Boltzmann vé ning lugng.

Trong trudng hop hé c6 su phan b Maxwell - Boltzmann vé nang lugng thi
ban chét tdc dung ctia chat xiic tdc 14 sy 1dm gidm ning lugng hoat héa clia phén ing
o Trong hé khong ¢6 st phan b6 Maxwell - Boltzmann vé nang luong:

Trong trudng hop nay ning lugng du ciia he khong dugce gidi tod qua va cham
phén tr ma dugce-tap trung vao céc tiéu phan trung gian ¢6 hoat tinh rit cao dé 1a céc
gdc tu do c6 kha nang kich thich phan ing day chuyén. Nhu vay trong trudong hop
nay thi xdc tdc kich thich sy hinh thanh cta cdc géc tu do gay nén phin tng day
chuyén.

Co ché€ phan tng day chuyén 1a khong phé bién cho xdc téc di thé ma tinh
phd bién clia xdc téc di thé 1a sy ha thdp niang lugng hoat héa.

1.1.3. Phéan loai xuc tac

* Cdch phén loai don gidn nhat 12 theo pha: Xic tdc déng thé va xic tdc dj
thé. Xic tdc déng thé 1 trudng hop chat xic tidc va chit phan ing & cling mot pha,
con xic tdc di thé 13 trudng hop giita chét xic tde va chét phan tng ¢6 bé mat phan
cdch pha.

* Dua trén co sO c¢o ché phan i¥ng va lién k&t héa hoc c6 thé chia ra xiic téc
déng li va xdc tde di li. Xdc tdc dong li 1a trudng hgp phén ing xdy ra kém theo su
phan chia cip electron héa tri lién k&t cii va hinh thanh c¢dp electron trong lién két



moéi. Xdc téc loai nay thudng duge goi 1a xdc tdc oxy hoéa khir. Xdc tic di li 1a
truong hop khong c¢6 su phan chia va hinh thanh cap electron héa tri, ching thudng

1a cac xic tdc axit - bazg.

1.1.4. Xiic tdc di thé

* Khéi niem :

Phan ting xdc tdc di thé xay ra trén bé mat phan cdch pha, thong thudng chat
xtic tdc ndm & pha rén, chat phan dng ndm & pha long hoic khi.

Su tham gia ciia bé mat trong phén tng xuc tdc di thé 1am cho hién tugng trd

nén phitc tap hon nhiéu so phan éng xdc tdc dong thé.

Trong phén vng xic téc di thé ¢6 thé chia ra céc giai doan sau:

1. Van chuyén céc chét phan ng tlt dong
khi dén 16p bién gi6i han.
2. Khuyéch tén chit phin ting qua 16p bién
gi6i han dén bé mit ngoai cua xiic tdc.
3. Khuyéch tin ch&t phan tng qua 16 xdp
dén bé mat trong.
4. Hip phu chét phan tng trén b8 mat xiic
tac. Yvy
. Xay ra phan ing.
. Giai h&p san phim phan ing khoi bé mat
xuc téc.
. Khayéch tan san phém ra khoi 16 x6p.
. Khuyéch tdn san phdm qua 16p bién gidi
han.
9. Van chuyén san phim vao dong khi.

o\ LN

o0~

Hinh 1 - Cde giai doan trong phdn ting xiic tdc di thé



* Phan loai xtic tac di thé :

a. Xuc tdc oxy héa khir thuc hién trén céc chét dan dién: Kim loai, bdn dan.
Chiing bao gdm cac phin tng dong li: Oxy héa khit ... Pac diém ciia phan dng trén
xdc téc kim loai, bdn din 13 sy chuyén ddi electron tir chét phan ing dén xic tic va
nguoc lai, vi vay ¢6 mdéi quan hé phifc tap giita hoat tinh xdc tdc va cic dic tnmg
electron ca chét rin: Do din dién, cong tach electron, bé rong ving cdm, néng do
va ban chat khuyét tat tinh thé...

b. Xic t4c axit - bazo thyc hién trén cic chdt tich dién, d6 1a cdc phan Ung di li
(khong c6 su phan chia va hinh thanh cdp electron héa tri).

¢. Xidc tac nhiéu cdu tir va ¢d nhiéu pha. N&u cau tlr thém vao it thi duge goi la
chét bién tinh, néu cho vao luwgng 16n thi ta ¢6 xiic tdc hén hop. Xic tdc hdn hop
thudng ¢6 hoat tinh cao hon hoat tinh cia timg c4u t¥ riéng ré€ va c6é kha nang hinh
thanh hé xic tdc da chic ning xdc tdc cho nhi€u phan tng khdc nhau. Mot dang khé
phé bién chia xdc-tdc hén hop 12 xidc téc trén chat mang. Chat mang thudng khong cé
hoat tinh xic tdc ma nd 1am nén trén dé phén b8 cac hat xiic téc.

* Phan loai co ché :

A i A ,lB7 p— AB

Coché Langmuir-Hinshelwood

B B
A A/ A AB
FIIITTIITTT

Co ché& Rideal-Eley

Hinh 2 - Biéu dién hai logi co ché.
a. Co ch€ Langmuir - Hinshelwood: Phan tng xuc tdc di thé x&y ra giita cdc
phén tir cing hdp phu trén bé mat.
b. Co ché Rideal - Eley: Phén ing xdc tdc di thé giita cdc phan tir hdp phu trén
bé mat v6i cdc phan tilt trong pha khi.
Céc dic trung co ban clia xic téc di thé:
Bé miit riéng: La dién tich bé miit (do bang phuong phdp hdp phu) quy vé mot

don vi kh6i lugng (1 gam). Pon vi m%/g.



Do x8p : LA ty s6 giita thé tich phdn réng va thé tich chung clia mot don vi
khdi Tugng xic tac.

Hoat tinh xjic téc: Thong thudng diing t&c do phén ing quy vé mot don vi thé
tich hodc khdi luong chét xic tic & nhiét d9, dp sudt cho trude lam thude do hoat
tinh.

Do chon loc : La kha nang ciia chat xic tdc diéu khién phén tng theo mot
huéng xac dinh mong muén trong mot hé c6 khé nang dién bién theo nhidu chidu
huéng khéc nhau. DO chon loc duge xdc dinh bang ty s6 giita t6c do hodc hidu suét

cia phan dng mong mudn so vdi tdc do hodc hiéu suat chung clia qué trinh.

1.2. Xic tac oxy héa cdc khi 6 nhiém

1.2.1. Oxy héa CO

Khi thdi cla cdc nha mdy luyén kim den, sin xudt nhom bang phuong phép
dién phan néng chiy c6 chifa chit yéu CO. Oxy héa CO bing phan tng xic tic 12
bi¢n phép thich hop dé xir 1y khi nay.

(0015 ; (GIER— > H,0 + CO; (1)

Trong cong nghiép ngudi ta st dung xic tdc chita 0,3% Pt mang trén oxyt
nhom, hén hop cdc oxit nhom - déng (nguyén 16 hoat dong ciia xuc téc 1a oxit ddng
(II) v6i ham lugng 20 - 30% khéi lugng), oxit sit - crom, 6xit nhom - molibden -
crom... [7].

Céc xic tdc trén co s& Pd c6 hoat tinh cao trong phén ting 6xy héa CO gid
thanh lai thdp hon Pt Tuy nhién, hi¢n nay cdc nha nghién citu trén th€ gii vn tim
ki€m nhitng vat liéu ré tién hon dé thay thé€ cdc xic tac cé chita kim loai quy.

Mot muc tiéu quan trong trong linh vuc nghién citu xic tdc cho xi ly CO la
giam nhiét do cua phdn ¥ng 6xy hda. Xic tdc 1% Au/TiO, diéu ch&€ bing phuong
phép sol-gel da chitng thuc duge kha niang 6xy héa CO & t° = 100°C. Dic biét, viec
tdm Pt (1%) lén hdn hop oxit Co/ALO, (déng két tha) dé tao vt liéu composit c6
hoat tinh trong phan 0xy héa CO & nhi¢t do phong 14 mot thanh céng 16n trong linh

viue xuc tac [8].



1.2.2. Oxy héa céc hop chit hiru co

Céc hop chit hitu co 12 thanh phin chil yéu ¢6 trong khi thai clia cdc nha mdy
san xudt chat déo, thudc khdng sinh, aldehyd phatalic va andehyd maleic, day
chuyén son, ... Dé loai trlr cdc chat ndy nguoi ta st dung cic xidc tdc 0xy héa (phan
ing 1).

Céc xic tdc ding cho 6xy hda siu céc hydrocacbon 1a Pt, Pd va Rh. Pt ¢6 hoat
do cao nhat cho 6xy héa propan & 500°C, trong khi Pd 1a xuc tdc t6t hon cho qud
trinh 0xy héa ethan, methan va cdc olefin, Rh ¢6 hoat do thdp nhét trong phan ing
0xy héa propan, nhung khi két hop Pt s€ tao thanh vat liéu xdc tdc t6t nhét cho phdn
tmg 06Xy héa va khir cdc NO,. Pt v Pd thudng duge mang trén ALO, dé 0xy hoa céc
Alkan. Trong moi trudng 0xy héa, Pd & dang PdO, hoat dong hon dang kim loai,
trong khi Pt & trang thdi kim loai hoat dong hon.

Cdc oxit kim loai ¢6 hoat tinh cao cho phan Ung 0xy héa cdc hydrocacbon la
C0,0,, PAO, MnO,, Cr,0,, Cu0, CeO,, Fe,0s5, V,0,, NiO, MoO, va TiO...

Céc oxit phitc hgp ciing 12 nhiing xuc tic t6t cho phan ing: CoMn,0, dang
Spinel diing cho ‘0xy héa C;Hy. Trong 6xy héa alcan, ngudi ta ciing thiy cdc phiic
hop dang Spinel nhu Cobaltit, Cromit, Ferit 1am viéc & nhiét do 300°C.

Cic xdc téc da oxit kim loai ciling duge nghién cifu va sit dung nhu 6xit hén
hop chita MnQ,: MnQ, - Ag,0, MnQ, - CoO, MnQO, - PbO, MnO, - CuO c¢6 hoat
tinh 6xy héa céc alcan va acetylen cao hon oxit don kim loai. Thém phu gia Ag,0O
hodc CoQO; hay CeO, sé& lam giam anh hudng diu doc ddi véi xic tdc. Cic nghién
ctru gin day cho thdy hén hop dxit CuO + Cr,05 + NiO c6 hoat do cao cho chuyén
héa hydrocacbon thom. Mit khdc xic tac bén hon khi thém phu gia CeO,. Bén canh
d6, tmg dung cta vat litu Au/Fe,O; vad Au/CeQ, trong phan tng oxy héa céc hop
chat hitu co dé bay hoi (2- propanol, methanol va toluen) da duge chitng thuc [9]. Su
¢6 mat ctia Au lam ting hoat tinh cta 0xit kim loai ban ddu ddi véi phan fing nay.

1.3. Qua trinh khir NO, - deNO,

S& di sy khir chon loc cdc oOxit nito trén xdc tdc duge ti€n hanh rdt manh &
nhiéu noi va s Itong cdc cong trinh duge cong bé rat phong phu va da dang 12 vi
hai 1y do: 1- Phén tng dugc tién hanh bing nhiing con dudng khic nhau: Khir chon

loc trén xtc tdc vGi tdc nhan khir 1a amoniac; khir chon lgc trén xdc tdc véi tdc nhan



khir 12 CO va /hodc hydro; khit chon loc trén xdc tdc véi su ¢6 mit cua hydrocacbon
va phan hity tryc tiép NO ma khong ding téc nhan khir, 2- Céc xc téc c6 ban chét
khdc nhau déu dugc thir nghiém xic tdc kim loai, kim loai trén chat mang, don tinh
thé, pha hén hgp, oxit, hdn hop oxit, cdc zeolit, cic axit di da, cdc hgp kim, hop kim
v$ dinh hinh, xiic t4¢c mang ... [10]. Duéi day s€ dé cap dén cédc phuong phép loai bd

NO, va céc he xiic tdc khdc nhau duge nghién ctiu diing cho qué trinh nay.

1.3.1. Téc nhan khir 12 amonjac
La phuong pﬁép khir cdc 0xit nito trén xdc tdc diing cho xur Iy khi thai cdc nha
mdy, chu y&€u 1a nha mdy san xudt axit nitric. Phuong phédp nay thudng duoc goi la
khit chon loc ¢é xtc tdc (SCR). Téc nhan khir 14 amoniac hodc uré dugc phun vao
khi thai truée khi tién hanh phan tng xdc tic. Cho dén nay, ngudi ta thir nghiém hon
mot nghin xdc tic ¢6 thanh phdn khéc nhau [11] vA nhan thdy cdc xic tic 6xit ché
tao bing cdch phan hity nhiét cdc tién chét hodic xic tdc tdm trén chat mang 13 c6
hi¢u qua nhat. C4c phan ung chinh xay ra nhw sau:
4NO + 4NH; + O  ----- > 4N, + 6H,0
6NO + 4NH;  ----- > 5N, + 6H,0
6NO, + 8NH; - > TN, + 12H,0
INO, + 4NH; + 0, > 3N, + 6H,0
Céc phan tng thit cdp khong mong dgi sau day c6 thé xdy ra do ban chét xdc
tadc, ham lugng 0xy, nhiét do ho#ic ciia cdc khi c6 tinh axit:
4NH, + 30, - > N, + 6H,0
4NH, + 50, --r > 4NO + 6H,0
ANH, + 70, - > 4NO, + 6H,0
4NH, + 20, ----- > N0+ 3H,0
2NH; + 8NO -----> 35N,0 + 3H,0
6NH, + 8NO, + 30, ----- >4N,0 + 6H,0
4NH,; + 4NO 430, ----- > 4N,O + 6H,0
16NH, + 12NO,+ 70, --> 4N,0 + 24H,0
SO,, CO, hodc HCI trong hén hop khi s& phan tng v6i NH; dé tao ra cdc mudi
cacbonat, sulfat, clorua amén c6 tinh &n mdn do d6 phd huy céc thiét bi. Mot didu
¢6 thé nhan biét rd 1a NH, bi tiéu t6n khd nhiéu do cdc phan ing phu néu trén.



G nhiét do phan tng trén 927°C, trong trudng hop khong ¢6 xiic téc, phan tng
oxy héa NH, thanh NO, xdy ra manh hon phdn ung khia NO, (xdy ra trong ving
nhiét do 800 - 900°C). Néu ¢6 xuc tdc t8t, sy khit NO, xay ra trong viing nhiét do 80
- 150°C. Ham lugng oxy cao trong hdn hop phan ng s& lam gidm kha ning khi
NO, va ting kha ning 0xy héa NH; tuy ring vai trd clia 6xy 12 rit quan trong nhat 12
trong viéc 1am tang tdc do phan ing [12].

1.3.2. Khir xidc tdc NO, v6i su ¢6 mat cia CO va H,

Trong khi thai cla dong co xe hoi ¢6 CO va mot lwong nho H,. Hai chét nay ¢b
thé déng vai trd chat khir NO, thanh nito. Qua trinh khir niy rat quan trong vi né c6
thé loai déng thdi ca hai khi théi doc hai CO va NO,. Tuy nhién su khit NO, bing
CO va H, déu khong chon loc vi ngodi nito phéan tng cdn sinh ra cdc san phdm phu
khong mong muén la N,O va NH;. Hon nita, xdc tdc khong bén khi ¢6 mat cia H,0,
SO, va c4c kim loai nang. Vi thé chi méi c6 mot s it he xiic tédc duge 4p dung du
ring s§ cong trinh nghién citu kh4 nhiéu [10].

1.3.3. Khir xdc tdc NO, v6i su c¢é mit cia hydrocacbon:

Pay 12 phuong phdp cé nhiéu trién vong nhét trong viéc loai bd NO,. Diéu
thuén 1gi chit y&€u 12 hén hgp phan fing cé thanh phan twong ty thanh phan khi thai.
Nhiéu hé xdc t4c t0 ra c6 hoat tinh cao trong phéan tng nay [13 - 22]. Tuy nhién cén
phai quan tam dén mot diéu 12 hoat tinh xtc tdc bi gidm manh khi ¢c6 mat hoi nudc.
Gén day, ngudi ta dudng nhu da rét thanh cong trong viéc thir nghiém heé xic tdc ba
huéng ché tao trén chit mang CeQ, - Zr0,, ¢6 hoat tinh déNOx cao va bén ddi véi
nude [23, 24]. Cic hydrocacbon khéc nhau ciing ¢é hoat tinh khéc nhau trong phén
tng khir NO, va c6 lién quan v6i ban chit clia xic tdc. DSi v6i mbi loai xtc téc cdn

str dung mot loai hydrocacbon thich hop.

1.3.4. Phan hay NO

La phuong phdp hdp dan nhit trong viéc xir Iy NO vi phan ting khong doi hoi
thém bét k¥ chét ndo va hén hop phéan tng va nhu vay trong san phdm phén ing chi
c6 N, v O, ma khong ¢6 chét 6 nhiém thit cdp nhv CO,, CO, N,O hoic cic hgp chét
~ cyanat. Winter (25] va sau d6 Boudart et al [26] dé nghi mot co ché hai budc:
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M+ NO ----- > M-NO ----- >M-0 + M-N
2M-0 + 2M-N - >4M + N, + O,
Khé khin & day 1a tim duge chét xic téc thich hgp. Cho dén nay chi ¢6 xiic tic
Cu - zeolit 12 I(‘St‘r.lhﬁl, ngudi ta dang tim kiém thém nhitng xiic tdc khic trén co s
kim loai - oxit, zeolit trao d6i v6i kim loai, perovskit, hop kim vé dinh hinh va xiic

tdc mang.

1.4. Xic tac ba huéng chira dat hiém
1.4.1. Khai niém
DéE 1am gidm thiéu khi doc hai, xdc tdc bit budc déng thoi phai xiic tién ba qud
trinh, d6 1a qud trinh 6xy héa nhién liéu du CH va CO bing cédc phan ung :
HC + O, - > CO, + H,0(1)
CO + 0, - > CO;, + H,O (2)
va qué trinh khir NO, bing phan tng:
NO, + CH(CO) ---- >N, + CO, (3)

Ba phan tng (1), (2), (3) 1a ba phén tng dic trung cho qud trinh 1dm gidm thiéu
khi doc hai. Xdc tdc c6 khé ning loai bd déng thoi ca 3 chdt gay 6 nhiém CO, NO,
va CH dugc goi 1a xiic tic ba hudng (three - way catalyst). Tuy th€ ba phén ng trén
12 ba phan tmg rit gon. Trong thuc t€ co ché cdc phan tng (1), (2) va (3) trén bé mat
xdc tic rat phic tap [27 - 30]). Cdc loai xdc tac ba huéng déu 1am viee dong thoi &
ving 0xy héa v viing khir phy thudc vio hé s6 nap a (hé s6 du lugng khong khi)
trong hén hop chdy. He s& t61 rru cho cd qué trinh 6xy héa va qué trinh khir 12 0,99 <
a <1 (xem h.3) [31,32].

Trong hdn hop phén dng c6 ca chédt 0xy h6a (O,, NO) va chéi khir (CO, CH,

H,). D6 thi sau biéu dién hoat tinh xdc tdc 3 hudng vao ty 1¢ khong khi/ nhién li¢u
(33, 34]:
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Tix d4 thj cho thdy c6 mot viing hep ma tai d6 hiéu qua chuyén héa cha tét ca
cdc khi 1a t6t nhét. DE dat duge su chuyén héa t6i wu d6, Schalater [35] cho rdng ty
s8 S sau day x4p xi 1 (theo thé tich):

o 20, + NO
—  CO+H,; +3nGHy, + Gn+1)CHy,y,

= |

Nhur vay bing cdch diéu chinh chinh x4c ty 1& khong khi dua vao thi ¢6 thé dat
dugc su chuyén héa t6i wu.

Vai trd cia vat liéu xiic tdc nhu 1a "kho" du trit 6xy dé diéu hoa ty 1¢ giita
nhién liéu va khong khi véi o = 1 va 14,6 theo trong luong. N6 thuc hién mot chu
trinh nhay cAm la nha 0xy khi phan tng thicu 6xy (qud trinh khir thira nhién liéu) va
thu Oxy khi phéan ting thira 6xy (qué trinh 6xy héa thi€u nhién liéu). Cdc hop chit
chita d4t hi€m két hop vé6i cdc kim loai chuyén ti€p c6 tinh chét thang gidng héa tri
nhu Mn, Cu, Co, ... két tinh & dang perovskit 12 rat thich hgp dé ché tao xdc tac ba
~ huéng. Nhimg chat c6 tinh chét xiic tic 0xy héa - khi trong phan dng chdy nhién
lieu méi day [36- 38] da dat vi tri CeQ, vao vi trf canh tranh ciia loai vat liéu xiic tic
nay vi kha nang bién déi héa tri Ce* va Ce** 12 thuan nghich trong moi trudng cla
hén hop nhién liéu - oxy. Do d6 kha niang cho va nhan 6xy xdy ra mot cdch déng bo
v6i chu trinh phan ing chdy nhién liéu. Tuy thé viéc sit dung CeO, dé ché tao xuc
tdc dang monolit s& gap khé khin boi vat lieu dang dac compact dé gay niit va.
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1.4.2. So luge vé perovskit

Cic tdc gid [39 - 42] bing nhiing cong trinh nghién citu cia minh di chi ra
ring hé D4t hi€ém - Coban, D4t hiém - Mangan, D4t hiém - Péng... 12 cdc heé xic tdc
ba hudng loai trir khi doc trong khi thai rat c6 hiéu qua. Chiing 12 cdc perovskit dai
dién bdi cong thite ABO,. Uu diém ciia céc xiic tac ndy 1a 6 hoat tinh 6xy hda khir
cao, kha nang chéng doc tét, gid thanh thap, tudi tho dai.

¢ (Cation A
Hinh 3 - Cdu triic Perovskite Iy tuong. « Cation B
Cation A ndm & tdm ldp phuong (s6 . .
phot trf 12), cation B ndm & tém bdt O Anion O°

dién déu (s6 phdoi tri 6)

Cédc Perovskit ¢6 cong thic chung 1a ABO;, cfu tric 1§ tudng ciia né la dang
lap phuong v6i nhém déi xing khong gian 12 Pm3m (O,) [43]. Trong cong thic

" ABO,, A 1a cation c6 kich thuc 16n, B 12 cation ¢6 kich thuéc bé hon. Trong t€ bao
co s, cation A chiém vi trf tam 14p phuong c6 s6 phdi tri 12, cation B dinh vi tai cdc
dinh 1ap phuong ¢6 s& phdi trf 6.

Khodng cdch B-O 1 a/2 (a 12 thong s6 t& bio mang), A- O 2 a/v2. Do dé ta
cé moi quan hé:

Iy + Ip = 2 (g + Ip)

Tuy nhién m6i quan hé trén chi ding cho trudng hop 1y tuedng va rat it gép.

Theo Goldschmidt [44] hé s twong tich (tolerance) duge dinh nghia nhur sau:

Ty + 15

= \/E(I'B"'l'o)
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Mic di Pérovskit 1y tudng c6 t = 1, nhung mot s6 Perovskit khéc ciing dige
tim thdy c6 y&u t6 tolerance thdp hon (0,75 < t < 1). Nhiing cdu tric sai Iech véi
dang 1y teong duge biét d&n 1a dang tit phuong, mit thoi, don ta, tam ta. Nhitng ciu
triic ndy t6n tai & nhiét d¢ thudng nhung & nhiét do cao né ¢6 thé chuyén thanh dang
lap phuong, qué trinh chuyén héa xay ra qua vai budc véi sur hinh thanh c4c pha bién
dang trung gian.

Khong chi cc 6xit ma mot s6 hgp chit nhur cacbua, nitrua, halogenua... ciing
¢6 cdu triic Perovskit. Trong d6 céc oxit Perovskit 1a phé bién hon ca. Nguoi ta thdy
riing 90% céc kim loai trong bang Heé thdng tudn hoan tén tai & dang 6xit Perovskit
bén. Viéc téng hop Perovskit ¢6 nhiéu thanh phdn va kha ning thay th€ mot hodc ca
hai kim loai trong cong thiic ABO, cho ta s6 lugng 16n cdc hop chét Perovskit méi
duge bi€u thi bing cong thitc chung A, ,AB, B,0;. Dic diém nay giai thich cho
tinh da dang ciia cc phan ting ma c su tham gia xiic tic cia cic Oxit Perovskit. Bén
canh d6 do c6 thé diéu chinh dugc céc tinh chit vat 1y, héa hoc va su khong én dinh
vé s6 6xy héa clia mot s kim loai (chang han nhu s§ oxy héa +2 va +3 clia Cu trong
oxit La-Ba-Cu) ma Perovskit 1& vat liu tuyét voi khong chi cho cdc phén ing xuc
tdc, ma con cho viéc ddnh gid méi twong quan giita hoat tinh xtc tdc va tinh chat bé

miit, tinh chét khdi cua xiic tic.

1.5. Xiic tac xtr [y Khi thai tir 16 dot rac y t€

Céc chét thai bénh vién v6i cdc thudc tinh sinh hoc, 1y hoc va héa hoc khic
héin so v6i rc thai sinh hoat, nén trong qué trinh dét chiing bién thinh thé hoi c6
mii khé chiu va doc hai lan tod vao khong trung. Do d6 viée xit 1y loai rdc thai ndy
rit phitc tap vé phuong dién k¥ thuat.

Giai phdp xir 1y khi thai loai ndy hiéu qua nhat 12 ding xdc tdc ba hudng. Uu
diém clia loai xic tac 13 gitip xiic tién qud trinh d6t triét dé vi khi truge khi thoit ra
ngodi qua 6ng khéi phai di qua nhidu 16p xic téc nén bio dam chdy triet dé va chi

cho ra khi "sach” 1a hoi nuéc va CO,, N,.-
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Nguyén ly dét rdc

Viéc thieu rde phai bdo ddm cédc nguyeén tdc 14 khong con khdéi den, gidm t6i
da miii va céc khi 6 nhiém (NO,, CO, HC, NH, v.v...) ra ving phu can.

Nhin chung ric cht y&u 1a cdc hgp chat hitu co duge cdu tao tir mach cha

Cacbuahydro (HC), phén ting chdy co ban duge biéu dién theo phwong trinh sau:

HC (CL, N, S, P, Ca) + O, ----> CaCO, + CO, + H,0 + NO, + HCl +
SO, + P,Os ... (4) v c6 thé thai ra luong nhé dioxin.

Sén phdm cta phan iing (4) qua 1a phdc tap, tuy thé€ thanh phin SO,, HCI,
P,O; 14 khong dédng ké. Do vay phén ting chdy hoan toan ¢6 thé dugc gidn uéc nhu
sau:

Nhiét d6 cao
HC(N) + O, » CO, + H,O0 + NO, &)

Trong diéil'ki{:n thuc t€ khong bao gi® thuc hién duge vi su truyén nhiét hay
phan b nhiét va oxy trong mot khdi Iugng 16n rdc 14 khong déng déu, c6 noi rat
thdp va do vay nén san phdm clia phan ing c6 dugc biéu dién qua phuong trinh:

HC(N)+ 0O, — CO + C (khéi) +® (mach vong) + CH (mach ngén) +
CO, + H,O+ NO, + ... |

(0)

Phan ung (6) 1a phan dng dic trung cho mot qud trinh ddt rdc thong thudng
v gy ra nhiéu khi thai 6 nhiém.

Theo cong nghé Nhat Ban dé giam b6t khi thai 6 nhiém ma khong cén dét &
nhiét do rét cao (> 1200°C) ngudi ta sit dung xtc tdc va phin dng c6 th€ bi€u dién
bang phuong trinh' sau;

HC(F) + O, CO,+HO+N,+H,0 0

RO rang phéan dng (7) 12 phan tng hoan thién nhdt trong qud trinh d6t ric
bénh phdm, khong gay 6 nhiém moi trudng do khi théi clia phan ing. Trong trrdng
hop nay c6 thé néi khi thai da duoc xit 1y, lugng HCl & day khong déng k&.



Chuong 2: LO POT CHAT THAIRAN Y T

2.1. X{r 1¥ chat thai ran y t€ bing phuong phap dét

2.1.1. Tinh hinh xit Iy chdt thdi rdn bang phuong phdp dot & Viét Nam.

- Theo két quéa ddnh gid clia Bo KHCN & MT thi téng Iugng chét thai rin
(CTR) phét sinh trong ca nude nam 1999 vao khoang 49,3 nghin tin/ngay, trong dé
CTR cong nghiép 1a 27 nghin tdn, chat thai rin y t& 1 0,4 nghin t4n/ngdy [(45] chua
ké dén céc co sd kham chita bénh tr nhén trén ca nudc.

Nam 1999 lugng chdt thai rin cong nghiép trén dia ban Tp HCM khoang
2000 tdn/ngay, du bdo tGi ndm 2010 con s& nay 1én t6i 8000 tdn/ngay. Trong dé chi
cdn xir 1y 30% luong rdc bing phwong phdp d6t thi nhu cdu d6t chat thai rdn hién
nay 12 trén 600 tin/ngdy va téi nam 2010 s€ 18n trén 2400 tan/ngldy [46].

- V& nguyén tic tat ca chat thai rin dang vo co, khong téi sir dung duge thi cé
thé x&r 1y bing phuong phdp d6t. Chinh vi th€ ma ky thuat d6t chét théi rin da dén
dan dugc quan tdm hon so v6i trudc day.

- Ngoai céc tru diém chinh nhu: C6 khé ning gidm 90 - 95% trong luong
thanh phén hitu co trong chét thai rin trong thdi gian ngdn, chét thai rdn duge xir 1y
khé triet dé. Trohg nhiéu trudng hop c6 thé xit 1y tai ché ma khong cén phai van
- chuyén di xa, trinh dugc c4c rdi ro va chi phi van chuyén. Song phuong phdp dot
cing cé nhitng han ché& nhu: Poi hoi chi phi ddu tu ban ddu cho x4y dung 10 dot, chi
phi van hanh, van hanh 1(‘). dét phic tap, ngudi van hanh 10 cin ¢6 trinh d¢, kién thitc
va tay nghé nhit dinh. Dac biét qud trinh d6t chét thai rin cé thé gay 0 nhiém moi
trudng néu cdc bign phdp ki€m sodt qué trinh dSt, xir Iy ch4t thai rin khong dam
bao.

- 0 Viet Nam xit Iy chat thii rén bing phuong phép d6t cing con m6i va chi
duge 4p dung trong vai nim gin day do d6 kinh nghiém con han ché€ va nhiéu van
dé cén trao d6i dé d4nh gid cdc loai 10 A0t vé cong nghe ché tao, gid thanh ciing nhu
hi¢u qué dung chiing. Ha Noi, Tp HCM va nhiéu dia phuong trong ca nuéc da quan
tam t6i viec xir 1y chdt thdi rin y t€ bing phuong phdp d6t. Hién nay & nuée ta B y
t€ dang c6 mot k€ hoach 16n trang bi 1o d6t rdc y t& cho mot s§ tinh thanh trong ca
nudc, trong dé ¢é ca 10 nhip ngoai va 1o trong nude do cic c¢d guan, cong ty trong
nude nghién ciru ché tao (chi yéu 12 cic 10 ¢ cong sudt nhd < 100kg/h). Nhung di

sao cling chi ddp ung mot phdn nho cho nhu cdu toan nganh y té.
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2.1.2. Tiéu chudn khi thdi tai Viét Nam:

Céc co quan quin 1y, bén canh viéc trién khai va ddu tv v6n dé€ trang bi mot

s6 10 d6t rdc y 1€ ngoai nhap, dong thoi cling dd ban hanh cdc tiéu chudn vé khi thai

néi chung va khi thai cho céc 10 dot rdc y t&€ néi rieng, nhim bdo vé moi trudng va

sitc khoé cong dong cu thé nhu sau:
+ TCVN 5939 - 1995 [47]: Qui dinh d&i v6i céc thong s6 6 nhiém trong khi
thai n6i chung. Tiéu chudn niy cé thé 4p dung dGi véi khf thai clia 10 d6t chét thai

rén cong nghi¢p ndi chung.
+ TCVN 6560 - 1999 {48]: Qui dinh d6i v6i cac thong s6 6 nhiém trong khi
thai 10 d6t CTR vy té.
Tiéu chudn khi thai cia mot s& ngudn thai Viét Nam

) Gié tri t6i da cho phép
B Chilt 0 nhiém POV TN 59301995 | oV
1 |Bui mg/m’ 400 100
2 |HF mg/m’ 10 2
3 |HO .mg/m’ 200 100
4 1CO mg/m’ 500 100
5 | NO, mg/m’ 1000 350
6 | SO, mg/m’ 500 300
7 {Cd mg/m’ 1 1
8 |Hg _ mg/m’ 0,5
9 | Tng kh&i lwong ning (As, Sb, | mg/m’ 2
Ni, Co, Cr, Pb, Cu, V, Sn, Mn) ’
10 | Tdéng Dioxin/Furan mg/m’ 1
11 | THC mg/m? 20

1999.

2.1.3. Nhitng quy-dinh hién nay cho cdc lo dét rdc y t&
Ld d6t réc phéi dugc thiét k&, ché tao dé ¢6 kha nang dét chdy va tieu hiy
duge cdc chat thai rén y t€ va dat tieu chudn moi trudng theo qui dinh. TCVN 6560 -

*Yéu cdu ky thuatcuald :
- Budng dét :
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+ Lo dot I;Héi c6 it nhat hai budng ddt: Budng d6t so cdp va dot thi cdp

+ VO budng dét phai ché tao bing vat liéu chiu duge nhiét do cao, c6 kha
nang chéng dn mon, duge 16t bing mot 16p vat lidu chiu nhiét va 16p vat liéu céch
nhiét.

+ Nhiét do 1am viéc clia budng sg cép 600 - 700°C.

+ Nhiét d¢ 1am viéc cia budng dét thit cap khong thép hon 1100°C va phai én
dinh.

- Thoi gian luu chdy : Thoi gian luu chdy d6i véi cdc khi trong budng dot thi
cp khong dudi 2 giay.

- He théng xir 1y khi théi cha 10: Phai cé hé théng xir 1y khi thai (theo phuong
phap kho hodc u6t) dé dam bio an toan moi trudng.

- Tro xi : Phai c6 phuong tién thu héi tro xi dé khong gy 6 nhiém cho ngudi
van hanh 10 va khong anh hudng dén qua trinh d6t.

- 6ng khéi :

+ 6ng khoi phéi duge ché tao bing vat liéu ¢6 kha nang chéng an mon, chiu
dugce nhiét do cao.

+ Nhiét do khi thai & miéng Sng khéi phai dugc duy tri tir 120 - 250°C, nhung
khong thap hon nhiét do dong suong (néu 10 khong cé hé thdng xi 1§ khi thai).

+ Chiéu cao 6ng khéi phai cao hon it nhét 3 m so v6i n6c clia ngoi nha trong
pham vi céch 10.5 14n chidu cao 6ng khéi. O nhimg khu tréng khong c6 nha thi it
nhit 6ng khéi phai cao 8m tinh tir mat dat.

+ Ong khéi dugc thiét ké, ché tao sao cho téc do khi-thai di qua khong dudi
15m/giay (trong trudng hgp khong c¢6 he théng xir 1§ khi thai).

- Thiét bi kiém soét hoat dong ciia 10 dot: Lo d6t phéi c6 thiét bi kiém sodt
lién tuc nhiét do budng dét so cdp va thit cdp, phai c6 thiét bi bdo hiéu (chudng, dén)
khi nhiét d¢ trong budng thi cdp xudng thap 1100°C.

2.2. Mot s6 cong nghé dét chat thai ran

Dét hd tha cong :

Day 12 ky thuat d6t ¢6 tix 1an dé d6t chét thai rdn, thudng duge sit dung truéce
nhﬁhg nam 1955. Chét thai rin duge dd vun thanh déng trén mat dat réi d6t khong
¢6 thi€t bi hé trg. Han ché trong qud trinh d6t 12 khong triét dé, théi ra khéi gay o
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nhiém va chdy hd d€ nguy hiém. D€ d6t céc loai chat thai rdn ¢6 nang lugng chdy nd
cao ngudi ta con dot trong cdc 10 A6t hd nhung 10 duge x4y hodc dao x4u xudng dat,
10 c6 thém cdc thiét bi phu trg dé qué trinh d6t duge an toan.

Dot mot cdp trong budng dét don (Single - chamber incinerator):

Day ciing 12 1d d&t ¢d dién, st dung truéc nhitng nam 1960 chua dat tieu
chudn qui dinh cho khi thii trong qué trinh d6t. Trong bubng dét, chét thai rin duge
ddt trén ghi 10 (khong c¢é md d6t hoac ¢ bd phan dot hd trg v6i mo dot), khi thai
duge thodt ra qua 6ng khéi. Kiéu 10 nay hién nay khong cdn dugc st dung vi khi
thai khong dat tiéu chudn cho phép gay 6 nhiém méi trudng.

Céc loai 10 d6t nhiéu cép :

Muc dich 1 dé dét triet dé chét thai rin v khi thai ra moi trrdng phai dat tidu
chudn qui dinh.

Chét thai rin dugc dot trong 10 c6 nhiéu budng dét: Bubng dot so cdp va
budng dét thit cdp. Tham chi ¢6 mot s§ trudng hop d6t chat thai rén nguy hai khé
phan hily, ¢6 mii thi 10 d6t c6 thé ¢6 tdi ba cép d6t (3 budng dét).

K¢ thuét dot chét thai rin ngdy cang duge cai tién. D6 1a k§ thuat d6t chat

thai rdn nhiéu c4p c6 kiém soat khi 4p dung nguyén 1§ nhi¢t phan trong dét chat thai
rin (d6t nhiét phan).

Trong cong ngh¢ d6t nhiét phan nguyén 1y hoat dong ciia Id chi yéu Ia dua
vao qué trinh kiém sodt khong khi cp vao 10. Quan hé giita lugng khong khi duge
c4p trong qué trinh d6t va nhiét bubng dét da duge tinh dén dé€ kiém soét qué trinh
d6t (ci budng so cdp va thit cép). Khi lugng khong khi cdp tdc thoi (V) nhod
hon lugng khong khi dit (Vo) tao ra vang thi€u khi, thi nhi€t do téng khi luu Juong
khéng khi tang. Khi V > V, tao viing du khi thi nhiét d¢ s& gidm khi luu lugng
khong khi cdp vao 10 ting.

Trong budng dét so cdp nhiét do 16 dot kiém sodt t 400 - 700°C, giai doan
cudi ciing ¢6 thé nang nhi¢t do len cao hon d€ d6t chdy hoan toan chdt hitu co con
lai trong tro. C4c hén hop khi chdy s& dugc din lén budng thi cdp va duge d6t tiép &
nhiét do trén 1100°C. Khi théi ra ti buéng thit cdp s& duge tiép tuc 1am sach (khit

bui, khir axit ...) bing céc thiét bi xi Iy khi trudc khi théi ra moi truong.
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Lo d6t thing quay :

Day 1a loai 10 d6t chit thai rdn ¢6 nhiéu uu diém bdi qud trinh xdo tron rdc
t6t, dat hiéu qua cao sir dung khd phd bién & cac nude tién tién hién nay.

Bubng so cdp 1a mot tdng quay véi téc do diéu chinh duoc, ¢6 nhiém vu dao
tron CTR trong qué trinh chdy. Ld d6t dugc dat hoi déc v6i do nghién tir (1 - 5)/100,
nham tang thdi gian chdy clia chét thii rin va van chuyén ty dong tro ra khoi 10 dét.
Phan diu 16 d6t c6 mot mo d6t ddu hodc gas keém quat cung c4p cho qué trinh dét
hhién lieu nhim d6t néng cho hé théng 10 d6t. Khi nhiét do 10 dat t&i 800°C thi CTR
méi duge dua vio dé dot. Giai doan d6t so cdp, nhiét do 10 quay khdng ché tix 800 -
900°C, néu chdt thai rin chdy tao di nang lugng gift duoc nhiét do nay thi b phun
ddu /gas ty dong ngét. Khi nhiét do ha thdp hon 800°C thi bo dét tr dong 1am viée
trds lai.

| Budng dét thit c4p 12 budng dét tinh, nhim dé d6t c4c sin phdm bay hoi, chua
chdy hét bay lén tir 1 so cép. Nhiét do & day thudng 950 - 1100°C. Thoi gian luu
ciia khi thai qua budng thit cdp tr 1,5 - 2 giay. Ham lugng oxy du t6i thiéu cho qué
trinh chay 1a 6%. C6 cdc tdm huéng dé khi thai vira dugc théi qua viing lira chdy cta
bd phan d6t phun ddu vira duge x40 tron manh liét d€ chdy triet dé. Khi thi sau do6
duge lam nguodi qua he théng xir 1§ trude khi qua 6ng khdi thai ra moi trudng.

Lo d6t tdng soi (thip dot tAng soi):

Thuoc loai 10 dét tinh dugce 14t mot 16p gach chiu lira bén trong dé 1am viéc
v6i nhiét do cao. Diac diém cia thép 1a luén chda mot 16p c4t day 40 - 50cm nhim
nhén nhiét, giita nhi¢t cho 10 d6t va b sung nhiét cho rdc udt. Lép cat duge gi6 thoi
x40 dong 1a CTR bi toi ra, xdo dong theo nén chdy dé dang.

Trong 10 dét tdng so6i gi6 théi manh vao dudi 16p vi d& ¢6 16 nén gi6 s& phan
b6 déu dudi ddy thdp 1am I6p dém cét cing cdc ph€ lieu rén, nhio déu duge thdi 6,
tao diéu kién chdy triet dé. Khoang phia duéi thép (trén vi phan bg gid), 1a khu wic
chdy so cdp nhiét do budng d6t tir 850 - 920°C, con khoang phia trén phinh to hon 12
khu virc chdy thit cdp c6 nhiet do chdy cao hon (990 - 1100°C) dé€ ddt chdy hoan
toan chat thai rdn. Trong thdp soi cdn duy tri mot lugng cét nhat dinh tao mot 16p
dém giif nhiét én dinh va hd trg cho qu4 trinh soi clia 16p chat thai rdn dwa vao dot.
Khi thai sau d6 dugc lam ngudi va qua hé thong xir 1y trudce khi thai ra moi trudng.
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So sanh céc cong nghé dot chét thai rdn noi trén :

Hién nay c6 hai kiéu 10 d6t thong dung nhat duge sit dung cho viéc dét rac,
dé 1a o d6t theo cong nghé d6t nhiét phan va 16 d6t thing quay. Hai loai 10 ndy ¢6
nhimg tinh ndng ma cic loai 16 khic khong c6. Sir dung nhiing tic nhan bén ngoai
dé 1am tang hiéu suat d6t chdy rdc, lugng rdc thdi doc hai dugce xi 1§ mot cdch triet
dé, khi doc hai dugc hinh thanh trong qué trinh d6t chdy dugc xit 1y bing phuong
phdp d6t trong khong & nhiét do da giam i da lugng khi thai ddc hai phét tédn ra
moi trudng.

Cong nghé ddt bing cdch héa hoi nguyén liéu trong diéu kién ngheéo khi
(Cong nghe nhiét phan) cé ki€m sodt khi 1a mét trong nhimg cong nghé tién tién va
t6i wu hién nay, n6 khic phuc duge nhitng nhuge diém clia cong nghé ddt hd. Céc
qud trinh sdy, thu nhiét, héa hoi xay ra & trong budng so cdp, qué trinh xdo tron, dot
chdy khi trong budng thit cdp, do d6 qué trinh d6t rdc duge tién hanh triét dé, hiu
nhu khong sinh bui. Trén th€ gidi hién nay dang dp dung rong ri coOng nghé nay.

* Cong nghé d6t nhiét phan c6 mot s§ wu nhuge diém:

- Uu diém :

+ Qud trinh nhiét phan dién ra & nhi¢t d thip (so v6i cdc cong nghe dot
khdc) do vay gidm tiéu hao nhién liéu, tang tudi tho clia vat liéu chiu lira, gidm chi
phi bao tri.

+ Giam luong bui kéo theo.

+ Qu4 trinh nhiét phan c6 thé kiém so4t duge do ban chat thu nhiét ciia né.

+ CTR bi déng thé héa chuyén vio ddng khi cé nhiét lugng cao nho qud trinh
nhié¢t phan c6 kiém sodt. ’
| + Céc c4u tr ¢6 thé thu hdi duge tap trung trong b ran, thé tich chat thai rin
gidm ding ké (95%).

+ Céc chét bay hoi c6 gid tri kinh t& ¢6 thé ngung tu d€ thu héi.

+ Phén hoi khong ngung tu chdy dugc coi nhe ngudn cung cp néng hrong.

- Nhuoc dié’m ;

+ Mot s§ thanh phdn trong chét thai rén lic nap lieu dé dot c6 thé bi gilf lai
boi bi thai (do nhua hic in, céc), tro cling can duge chon 14p an toan.

+ Chét thai rén cé phan dng thu nhi¢t khong nén dét trong [ nhiét phan.

+ Thoi gian d6t 1au hon so v6i cong nghé d6t 10 quay.
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2.3. Mot s6 10 d6t rac y té nuéc ngoai

Lo dot Del Monego 200 (sdn xudt tai Y ) :

La mot loai 1o d6t phan ting c6 nhi€u viing chiy - tdng d6t so cdp va ting dot
tht cép.

La loai 16 chuyén diing dé dét chat thai rén bénh vién, bénh phdm, xdc dong
vat, chat hitu co ¢6 do 4m cao. Tri s calo trung binh 3.300Kcal/kg, ty trong chét
thai rdn binh quan 200 kg/m?, do 4m cla rdc 14 35%. Cong suft d6t rdc trong mot
gi® 200kg. Kha ning nap rdc tu dong theo chu k¥ bing tai hodc thiét bi nang két hop
bo ddy nap thiy luc, rac duge nap luan phién theo timg mé mot. Thiét bi nap rdc nay
1am han ché€ dén mitc thdp nhit kha nang that thodt nhiét & budng dét, tang hiéu sudt
thiéu hay.

Nhiét do 10 d6t & bubng ddt so cdp 1a 1.000°C, ning suft mo dét 500.000
kecal/h. Thé tich budng chdy 6m®, c6 16p chiu nhigt va cdch nhiét 1am bing vat licu
canxi silicat vi Al 203 - 40% day 220mm gitip én dinh nhiét do bén trong 10 dét.

Nhiét do 10 dét & budng dot thd cdp 12 1.100°C, nang sudt mo dét 500.000
kcal/h. Thoi gian khi lwu chdy 1 gidy, thé tich budng dét 2.8m?, thanh budng c6 16p
chiu nhiét va c4ch nhiét 1am bang vat liéu canxi silicat va Al 203 - 40% day 220mm.
Luu lugng khi chdy trong mot gidy 2.000m?*/h.

Tro dugc 14y ra ngodi bang dung cu cdm tay tr cira 14y tro. 6ng khéi c6
duong kinh bén trong 500mm, chiéu cao ctia ng khéi 1a 15m.

Ngudn dién st dung 380v - 3 pha - 50Hz, tiéu hao dién ning cho may Skw/h.
Lugng nhién li¢u cén phai stt dung cho qua trinh d6t réc fdﬁu Diezel) tix 20 - 40
lit/gity (tdy thudc vao dic tinh cia timg loai chat thai rin).

Kich thuéc 10 dot khong ké ng khéi: D x R x C=5.5m x 3.5m x 3m

* Uu diém :

- Hiéu sudt khat thic cao.

- Thoi gian Ivu giit chat théi rén chd dot ngén.

- Thuan 1gi cho cong tc thu gom, van chuyén chat thai rin.

- Dién ticH dat may nho.

- Chi phi nang lugng cho viéc thiéu hay 1 tdn chét thai rén thip.
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* Nhuoe diém :

- Loai bd tro bing dung cu cdm tay.

- Do han ché€ nhién liéu tiéu hao trong budng ddt thit cip nén lugng CO, NO,,
con lai trong khi thai phat tdn ra ngoai cao.

Lo dot Hoval (sdn xudt tai Ao) [49):

La mot loai 10 d6t phan tang c6 hai tdng d6t ( so cdp va thit c4p).

Lo ddt Hoval ¢6 khd nang ddt duge nhiéu loai rdc théi khéc nhau ké cd nhiing
chét théi rdn c6 tinh doc hai cao vA réc thai bénh vién. Tri s6 calo trung binh <
4.000Kcal/kg, ty.trong chét thai rén binh quan 120 kg/m®, 0 4m cla réc 30%. Cong
sudt dot rac trong mot gitr 460kg. Réic dugc nap vao 16 dot hoan toan tu dong theo
chu ky bing thiét bi nang k&t hop v6i bo déy nap thiy luc, rdc duge dua vio theo
timg mé dot ric mot. Nhy c6 hé théng nap rdc ndy nén khi chdt thai rin duge dua
v30 budng ddt dé tiéu hity khong anh hudng dén qué trinh d6t chdy dang dién ra bén
trong, dong thoi khong lam that thodt nhiét lugng ra ﬁgoa‘ii bao dam nhiét do bén
trong ludn ludn 6n dinh. Tang hiéu suft d6t chdy triét dé chat théi rin.

Nhiét do 10 d6t & bubng d6t so cdp 14 > 650°C, ning sudt mod d6t 71.380
kcal/h. Thé tich budng chdy 10.8m’, c6 16p chiu nhiét va céch nhiét 1am bing vat
litu CaO - 3.2%, Fe,0, - 2.3%, A203-39% day 220mm gidp én dinh nhiét do ben
trong 16 dot khong that thoét nhiét luong ra ngodi.

Nhiét do & budng dét thit cép 12 > 1000°C, nang sudt md dot 945.900 kcal/h
(2 md). Thoi gian khi luu chdy1 gidy, thé tich budng d6t 5.31m?, thanh budng ¢6 16p
chiu nhiét va cdch nhiét lam bang vat lieu CaO - 3.2%, Fe,0; - 2.3%, Al203 - 39%
day 220mm, lru luong khi chdy trong mot gidy 4.000m*h.

Tro dét duge 1ay ra khoéi 16 tw dong sit dung k&t hop vdi bo phan nap ligu.
6ng khéi ctia 10 d6t ¢6 dudng kinh trong 600mm, cao 15m.

Ngudn dién sit dung 380v - 3 pha - 50Hz, tieu hao dién nang cho mdy 20kw/h
Lugng nhién li¢u cdn phai st dung cho qué trinh d6t rdc (ddu Diezel) tix 52 - 97
lit/gi¢y (thy thuoc vao dic tinh cha ting loai chét thai rén).

Kich thuée 16 d6t khong ké 6ng khéi: Dx R x C=13.5m x 3.5m x 6.1m.

* Uu diém :

- Ld d6t c6 he thdng co loai bd tro.
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- Budng dét thit cap c6 hé théng 2 md dbt cong sudt 16n (st dung duge nhiéu
loai nhién lié¢u dé€ tao nhiét nang d6t cao) nén lugng CO cdn lai it.
* Nhuge diém :
- Chi phi nang lugng cho mot tan chit thai rin cao do sit dung hai mo dét
cdng suit cao tai budng thy cap.
- Réc truér;:.khi dua vio dét phai ép b6t nuée dé gidm do dm.
Lo dbt chdt thdi rdn ciia Céng ty Apicce (sdn xudt tai Phdp) :
- Nang lyc thieu hiy tir 10 dén 300 kg/gio.
- (6 heé thdng tr dong dua rdc vio 10 bing cdn truc cau dao thing d6 rdc
trude clra 10 va cén ddy lugng réc vao dén phong 1o thiéu.
- Khi tir [0 thieu phai dugc loc sach bing qué trinh lgc kho hay cho khi di
qua man hoi nudc. A
- Thu héi nhiét ning dé dun soi nude thanh hoi nuée c6 thé ding vao viéc

loc tnr tro bui.

2.4. Mot 56 loai 10 dot rac y té trong nudc

Hién nay & nudc ta ¢ mot s6 Cong ty va cdc Vién, cdc Trung tam nghién citu
vé moi trudng di nghién citu va ché tao duge 10 dot réc y & theo cong nghé dét nhiét
phdn hai budng d6t so cap va thi cdp cong sudt vira phai, du kha ning cung cap cho
cdc bénh vién da khoa c4p tinh, huyén dé xir 1y CTR bénh vién ¢6 s6 giwdng bénh tur
100 - 500 giwdong. Mot trong nhitng wu diém clia 10 d6t ric ché tao trong nudc 1a c6
gid thanh ré hon nhiéu 14n va chdt lugng, hiéu qua sir dung khong thua kém so véi
cdc 1d d6t rdc nhap ngoai. Mot s& loai 10 ché tao trong nuée c6 thé tham khao & phu
luc A.2.24.

Mot s6 dé xuit nhim tang hi¢u qua cia 10 d6t rdc y t€ trong nudc:

Theo tai li‘elu khdo sdt gdn day tai mot 86 10 d6t rdc y t€ & cdc tinh phia Nam,
phdt sinh ra mot s6 vén dé cdn phai hoan thién & cdc 10 d6t réc y t&€ dé kha nang
thiéu rdc dat hiéu qua cao.

Dic diém cia ric thai y 1€ ¢6 nhiéu thanh phén cdc chét phic tap: Hiu co,
bong bing, gidy, thly tinh, kim loai, cao su, nudc... nén khi dot s&€ phat sinh ra mot
lugng khi théi (CO, SO,, HCl, NO,, ...) va tro doc hai d6i véi co thé con ngudi. Vi
vy cdc 10 dét réc cdn phai timg budc hoan thién cdc khau trong cong doan dot rdc
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va khic phuc nhitng nhugc diém cla timg loai 10 mot cdch ¢6 he théng theo timg cip
dd. Dudi day chi 14 mot s§ dé nghi:

- Réc y t€ phai duge xit 1y so bo trude khi dét, nhu sy déng déu vé ching loai
rdc, gidm do 4m trong rdc, day 12 mot diéu kién tao thuan 19i cho qué trinh chdy dn
dinh tai budng d6t & giai doan ddu.

- Dam bao cdc thong s6 ky thuat vé thé tich cdc bubng dét so cdp va thit cap
theo céc thong so co ban: Ning suat 10 d6t, cong sudt nhiét riéng cia budng dot, thai
gian luu khéi trong budng thif cép.

- Cén cung. c&p khong khi bé sung theo nhiéu dot nhdm 13m gidm NO, va
dam bao chdy hoan toan CO, b6 héng, dong thdi khong gidm cuc bd nhiét do 10.

- Cdn duy tri 4p suéit am tai vi trf cira 10 budng d6t so cdp (10 - 15mm H,0)
nhdm han ché khi doc thodt ra ngoai. Néu ¢6 thé nén c¢6 hé¢ théng cung cdp réc
dong.

- Qué4 trinh van hanh 1d ph&i ddm bédo cdc qui trinh: Nhiét 4o budng ddt thit
c4p phai dat trén 1000°C méi duge cho rdc vao bubng so cap.

- C4c khi théi sau khi d6t cin phai duge xi 1y ti€p tuc sau ngudn trude khi
thi ra moi trudng. Can phai ¢6 nhiing nghién ctu & finh vuc ny dé giam luong khi
thai doc hai tho4t ngoai 6ng khéi (nhdt 13 khi rdc ¢6 nhiéu cao su thi khi doc thoat ra
khi cao vi mot 56 15 d6t bing ddu DO). '

- Nén chon céc vat liéu chiu Ira chiu duge nhiét do cao, do bén héa hoc, do
bén nhiét. Cin sir dung céc vat liéu chiu lira trong nude dé gidm gid thanh cta 1o d6t
(gach Déng Nai, CAu Pudng...). S dung vat liéu cdch nhiét 10 d6t d€ gidm mit nhiét
trong 10 do hién tugng dan nhiét (samdt nhe, diatomit, bong gom...)

- Ong khéi phai dii cao (10 - 12m) 1t nht phai vuot qua dugc néc nha lan can
tai khu vuc dé.

- Nha ldp dit 10 phéi x4y theo thiét k€& tiéu chudn nha xudng cong nghiép
(cao, thodng, di rong, chng chdy nd, ...). Vi tri xay dung cdn phai xa khu bénh
nhén, noi 1am viéc va dan cu, cdn chd ¥ vi tri 14p dat v6i mat bang ciia bénh vién.

Trong pha:ﬂ téng quan dd dé cap khd ddy di dén tinh hinh nghién cifu vé h¢
xtc t4c rén - khi cho qud trinh 60Xy hod va qud trinh khir khi CO, NO, ( h¢ oxit kim
loai chuyén ti€p, Oxit kim loai quy va perovskit chifa dat hiém) ciing nhu cdc yéu
cdu cén thiét trong thiét k&, ché tao 1o dot rdc y €.
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PHAN II
THUC NGHIEM
Chuong 1 : XUC TAC BA HUGNG CHUA PAT HIEM

1.1. Téng hop xiic tac

1.1.1. Hod chdt, thiét bi

- Lantan oxit La,0,

- Xeri oxit CeQ,

- Xeri oxalat Ce(C,0,),

- Muéi dong sulfat CuSO,

- Mudi mangan sulfat MnSO,

- Axit nitric HNO; 64%

- Bép dién, 10 nung, ti sdy, mdy nghién, may ép thuy luc.

Lam sach céc hop chét thuong phdm CuSO,, MnSO, va dua chiing v& dang
cén thiét cho qué trinh tdng hop vat liéu dugce ti€n hanh theo phuong phdp sau:

Didu ché MnCO,.6Mn(OH),.5H,0: Hoa tan 5 kg MnSO,.5H,0 véi 10 lit
nudc trong chav men, loc 14y phdn dung dich trong chuyén vio x6 dung tich 40 lit.
Hoa tan 2,2 kg Na,CO, v6i nude trong chau men, loc 1ay phdn dung dich trong. D3
tir ti¥ dung dich nay vao x6 dung MnSO,, vira dé vira khudy déu tay. Sau 1 ngay, tha
dugce ling gan bo phédn nudc trong va tiép tuc cho nudc vao x6 rira tha. Qud trinh nay
chi két thiic khi trong tia khong cdn cation Na* (theo kinh ﬁghiem cdn rira khoang
10 14n). Loc san phdm thu dugc trén gidy loc vA phot kho du6i 4nh ndng mat troi.

biéu ch€ CuCO;.Cu(OH),.5H,0: Hoa tan 5 kg CuSO,.5H,0 véi nude, loc
14y phan dung dich trong chuyén vio x6 dung tich 40 lit. Hoa tan 2,1 kg Na,CO,
v6i nude, loc 14y phan dung dich trong. D6 ti tir dung dich nay vao x6 dung CuSO,,
vira dé vira khudy déu tay. Sau 1 ngdy, ta duge ling gan bd phdn nudc trong va tiép
tuc cho nudc vao xo rira tha. Qud trinh nay chi ké&t thic khi trong tia khong con
cation Na* (theo kinh nghiém cén rita khodng 10 14n). Loc san phdm thu dugc trén

gidy loc va phoi kho.
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1.1.2. Cdc phuong phdp nghién citu

- Phuong phdp phan tich nhié¢t dugc thuc hién trén mdy Shimadzu TA-50
(Nhat Ban) t6c do quét tuyén tinh 12 10°C/phiit trong khong khi. Phuong phép nay
cho biét cdc qud trinh x4y ra trong qud trinh phén ting gitta céc pha rdn ciling nhw cdc
- hiéu ing nhiét xay ra gidp cho viéc lua chon nhiét do, thdi gian téng hop xuc tde cho
thich hop.

- Phuong phép chup dnh bé mit bing hién vi dién tir quét (SEM) sit dung thiét
bi JSM - 5300 Scanning Microscope (Nhat Ban). Phuong phdp nay cho phép dinh
gid kich thuéc, hinh dang, do x6p, do déng déu cta hat.

- Phuong phédp nhiéu xa tia X bot (XRD) st dung mdy Siemens D - 5000
(CHLB buic) bitc xa CuK, budc séng A = 1.5406 A. Phuong phdp nay cho phép
ddnh gid do hoan hao clia qud trinh tdng hop: x4c dinh cdc pha mong mudn, pha tap
(chia céc héa chat ban ddu hodc cdc pha trung gian hinh thanh trong qué trinh téng
hgp).

- Phan tich hod hoc, hod 1y danh gid thanh phéan hod hoc, ham lugng cic
chét khi.

1.1.3. Cdc buéc téng hop xic tdc

Vat liéu xdc tdc chita dat hiém duge téng hop qua mot sd bude sau (Hinh 1):

- Ché€ tao hop chat ban diu; cin céc hop chiét theo diing ty 1¢ hop thidc xic
tac;

- Hén hop bot duge trdn, nghién min. '

- Chuyén bot vio khay, cho nude thdm déu, cho tir tﬁ axit v6i luong da tinh
trude, ddng thoi khudy déu thu duge hdn hgp sdnh; sdy hén hop trén bép dién cho
bay hoi nuée tir tir d€n khi thu duge dang gel dong ciing; gel ti€p tuc duge 1lam gia ¢
150°C trong 2 gid va nung & nhiét do 900°C trong 4 gid.

- San phdm sau khi nung duge nghién min;

- Ep dinh hinh vat liéu dang t3 ong hinh lap phuong;

-Céc vién xtc tdc duge sdy kho va thiéu két & nhiét do 950°C trong 8 gid
(nang nhiét tir tir tranh hién tugng nidt va).
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Hinh 1 : So dé tong hop xiic tdc chira ddt hiém
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1.1.4. Nhdn xét két qua phén tich DTA, TG, SEM va XRD.

Két qua phan tich nhiét :

Trén gian'dd nhi¢t TG va DTG (phuy B.1.1.4), qué trinh hao hut kh&i lugng
x4y ra theo ba budc 1o rét & cdc viing nhiét do tvong ting 1a: 40 - 60°C, 300 - 450°C,
550 - 650°C. Tix cdc nhan xét trén c6 thé thdy ring ving du6i 100°C 1a qué trinh mat
nude 4m trong méu; vang 300 - 450°C ¢6 thé xdy ra sy phan hity mudi nitrat hoic su
dehydrat hodc ca hai qua trinh trén; viing gin 600°C c6 thé lién gan dén su phan hiy
mudi cacbonat (hoic oxalat).

T6i 750°C vé co ban pha LCM di duge hinh thanh, trén gidn d8 TG khong
cdn quan sét thay su thay ddi khéi lugng. Dua trén co sO phan tich nhiét chiing toi
da chon nhiét do nung 13 900°C. M4u sau d6 duge phan tich SEM va XRD.

Ké&t qua chup hién vi dién tir bé mat:

Anh SEM"duge chi ra & Phu luc B.1.1.4 cho thy miu LCM khong Xeri c6
kich thuéc hat nho, d9 ddng déu cao nhung do rdng lai rat thap.

Mau LCM + 10% Ce (C,0,), c6 kich thudc hat nhé déng déu, do réng thép.

Miu LCM + 7% CeO, c6 kich thudc hat 16n va khong déng déu c6 nhitng hat
rdt to trong trudng cic hat nhd hon, ¢6 thé 12 ddu hiéu cha su tén tai hai pha rén.

Mau LCM + 15% Ce (C,0,),, c6 kich thude hat trung binh, do déng déu va
do rbng twong ddi cao.

K&t qua phan tich nhiéu xa tia X:

Tir cac gian d6 nhiéu xa tia X (Phu luc B.1.2.2) cho thdy pha LCM (pha mong
mudn) trong t4t ca cdc thi nghiém hinh thanh rét o rang (hé pic cao, séc), do lap lai
rdt cao thé hién & he pic (pic ¢6 k¥ hiéu bing chit L) tring nhau trong tdt ca cdc gian
dé.

Trong gian d6 nhiéu xa tia X clla mdu LCM + 10% Ce (C,0,), chi ¢6 pha
LCM, khong thay su xudt hién cda pha méi (CeO,), di€u ndy c6 thé gidi thich bang
viéc Xeri dd xam nhap vao mang perovskit LCM tao thanh dung dich rén.

Tuy nhién & cdc miu LCM cé 7% CeQ,, 15% Ce (C,0,),, 20% Ce (C,0,),
ngoai pha LCM mong mudn cdn thdy xu4t hién pha mdi 1a pha "CeQ,", diéu nay cé
thé giai thich 1a luong Xeri cho vio 16n, 1én khong thé xdm nhap hét vio mang tinh
thé perovskit LCM.
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1.1.5. Ddnh gid vdt liéu ché'tgo

Thanh phfiri hod hoc vat li¢u xtic tAc ché tao dugc ddnh gid bing phuong phép
phan tich chuin d9. Thong s8 co Iy cba vat licu dugc xdc dinh b6i gid tri luc nén v
va thoi gian bén khi ngam nudc. Hiéu sudt chuyén ho4 khi CO, NO, NO, dugc dinh
gid bing phép xdc dinh néng d¢ cla ching trudc va sau phan ing xtc tdc.

So d6 thiét bi duge trinh bay trong hinh 2 dudi day:

9 8

s

1. Nguén cung cip khéng khi. 6. Vién xdc tac.

2. Lo dot chat thai thi nghiém. 7. Lo gia nhiét cho xiic tic.

3,4. Khoi. 8. Khi thai khong di qua xic tic.
5. Luéi chan xiic tic. 9. Khi thai cho di qua xiic tic.

Hinh 2- Thiét bi thit hoat tinh xiic tic.

Hiéu sudt chuyén hoa ctta CO vi NO, dugc tinh theo cong thitc sau day:

_ [CO] khéng qua xijc téc - [CO] qua xic tdc
Xco = [CO] khong qua xic tac

Yo [NO.] khong qua xic tic - {NO,] qua xtc tic
NOx = [NO] khong qua xfc tic

.
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1.2. Phuong phap ché tao vat liéu xic tac

1.2.1. Ch€ tao xic tdc LaCu, sMn, 505

Trong [42] cho ring hop chét LaCu,Mn, ,0; gift duoc c4u tric perovskit cho
téi gid tri x= 0,6. Do vy da chon 3 loai xic tdc v6i thanh phdn X = 0,4; 0,5 va 0,6
(miu N;, N,, N;). Cic pha clia miu xiic tdc ché tao duge ddnh gid bang phuong phip
nhiéu xa Ronghen & dang bot trén mdy Simens -D5000 véi bic xa CuKe (bang 1,
phuluc B.1.2.1).--

Bang 1: SO liéu nhiéu xa Ronghen

Mﬁu N 1 N 2 N3

g
=

d(a% | U, | d(A) | UL, |d(A") | UL, | Pha
100 | 3892 | 14 | 3893 | 17 [38% | 15 | LCM
110 | 2,750 | 100 | 2,752 | 100 | 2,754 | 100 | LCM
111 | 2249 | 17 | 2251 | 20 | 2254 | 18 | LCM
200 | 1,946 | 47 | 1946 | 42 | 1,946 | 47 | LCM
1,739 | 10 | 1,740 | 8 | 1,742 | 11 | LCM
211 | 1,586 | 36 | 1,589 | 35 | 1,587 | 37 | LCM
220 | 1,376 | 20 | 1,376 | 17 | 1,376 | 20 | LCM
221 1,230 | 15 LCM

| = & | k]| W R =
o
e
o)

Tren co sd cdc gid tri chi s6 Muller hkl va khoang cdch mat ing véi chi s8
Muller d(A®) (ti gidn d6 Ronghen) hing s6 mang a ¢6 thé tinh duge theo cong thite
[50]:

a=d mm hay a = A/2sin@ vh* +k* + 1

Thay 14n lugt cdc s6 liéu ciia loai 3 thanh phén xic tdc trong bang 1 vao cong
thifc trén, chiing ta s& nhan dugc gid tri trung binh cta hing s§ mang a = 3,98 + 0,01
A°. Nhu vay, 3 loai xiic tdc v6i thanh phdn x=0,4; 0,5; 0,6 c6 gi4 tri hang s6 mang
gdn nhu nhau va chiing ¢6 chung c4u triic tinh thé perovskit.

Do chuyén hod khi CO, NO, NO, trén cdc loai xidc tdc duge ligt ke trong
bang 2.
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Béng 2: Do chuyén ho4 khi CO, NO, NO, trén cdc loai xiic tic

Miu CO, % NO, % NO,, %
LaCuy ,Mn, O, 95,3 17,0 11,8
LaCug sMng 50, 98,4 17,4 12,5
LaCu, Mn, 0, 98,5 17,3 12,5

Thanh phén xic tdc véi gid tri x = 0,5 di duoc Iua chon dé ché tao vat lieu
xuc téc.
K&t qua phan tich thanh phin hod hoc clia xic tdc LaCu, sMng sO; duge trinh
bdy trong bang 3 (phu luc B.1.2.1).
Bang 3: Thanh phan hod hoc miu xiic tdc LaCu, sMn, s0; (%)

N°1 NO2 N3 Trung binh
Cu0 15,67 15,85 15,78 15,77
MnO, 16,85 17,35 17,22 17,14
La,0, 66,96 66,50 66,60 66,69

Vat liéu xic tic ché tao chi ¢6 1 pha LCM (gian d6 nhidu xa Ronghen) va
gi4 tri trung binh cia 3 thanh phin CuO, MnQ,, La,0;trong bang 3 twong ng vdi
cdc gidtriLa: Cu: Mn=1: 0,485 : 0,482 khing dinh thanh phén cia hgp chét 1a
LaCug sMng s0s.

Qua tham khéo tai lieu vi kha ning bién déi hod tri cta Ce 12 thuin nghich va
kha ning cho v nhin 60Xy x4y ra mot cdch déng b vdi chu trinh phan ing chdy,
anh hudng nhiu dén qué trinh khir [7]. Vi vay, viéc ché tao va nghién cu hé xiic
tdc LCM duoc bién tinh béi CeO, 14 cén thiét.
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1.2.2. Lua chon phuong phép ch€ tao xiic tdc chita Xeri

Xie tdc chita Xéri dugc ché tao theo phuong phdp thé€ va phuong phép pha
tron. Trong phuong phdp thé CeC, duge dua vao ngay tir ddu khi phéi tron phoi lidu.
Trong phuong phdp pha tron CeO, duge dua vao giai doan nghién ép dinh hinh. Viéc
lva chon phuong phép téng hop xiic tdc véi hoat tinh (hiéu sudt chuyén hod khi) cao
cd ¥ nghia quan frigng trong cong nghe ché tao vat lidéu xic téc.

P43 tién hanh ch€ tao xiic tdc ba hudng LaCuy; Mn,;0; - (LCM) v6i ham
lugng CeO, thay déi (0 - 100%) [51]. Phé Roghen véi géc do tir 20° dén 80°, & viing
géc nhiéu xa ndy c¢6 thé thu nhan toan bo céc pic phé dic tnmg cho timg cdu tric
tinh [52]. K&t qua phan tich (phu luc B.1.2.2) cho thdy & cdc miu c6 CeO, <5%
trong hé chi ¢6 1 pha LCM, khi ham lwgng CeO, tir 7% dén 70% ngoai cic pic phd
dic trung cho pha perovskit LCM, cdn ¢6 cdc pic phd dic trung cho pha flourit
CeCM va pha tenorit CuO (khong ddng ké). Nhu vay trong hé xiic tic ba huéng
chita CeO, (7% - 70%) luon t6n tai 3 pha: LCM, CeCM va CuO. Ba pha trén ngoai
trir CuO ¢6 tinh 0xy hod manh, hai pha con lai déu ¢6 tinh xiic tdc 6xy hod khir tot.

Khdo sit su phu thudc hiéu sudt chuyén héa (hoat tinh xiic tdc) clia khi CO va
khi NO, (NO, NO,) cho 2 loai vat liéu duge ché tao theo phuong phéap th€ va phuong
phdp pha tron da duge ti€n hanh. Cac két qua thit nghiém dugc trinh by & bang 4-6.

S6 lieu bang 4-6 cho thdy céc loai xic tdc ¢6 hiéu sudt chuyén ho4 (hoat tinh)
déi v6i khi CO gédn nhau va xdc tdc chifa Xeri ¢6 hiéu suft chuyén hod khi NO va
NO, 12 kha cao. Vi vay, phuong phdp th€ da dugc Iya chon dé ché tao vat lieu xic
tic 3 hudng chita Xeri.

Bang 4: Hiéu suft chuyén hod CO trén xiic téc chita Xeri (7% CeQ,) & 450°C

[COJ khong qua [CO] qua Hidu suit
STT Loai xtc téc xuc tic, ppm xidc téc, ppm | chuyén hod, %
1 LCM 364 6 98,4
LCM+CeO, (phuong
2 phip pha tron) 455 6 98,7
LCM+CeO,
3 (phuong phép thé) 340 6 98,2
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Bang 5: Hiéu suft chuyén hod NO trén xiic téc chita 7%Ce0, & 450°C

[NO] khong qua [NOJ] qua Hiéu suit
STT Loai xic tic xtic téc, ppm xGc tdc, ppm | chuyén ho4, %

1 LCM 68 56 17,4

LCM+Ce0,
2 (phuong phép 66 37 439

pha trdn)

LCM+CeQ,

3 (phuong phép thé) 65 26 60,0

Bang 6: Hiéu sudt chuyén hod NO, trén xic tac chita 7%Ce0,6 450°C

[NO,Jkhéng qua

[NO,] qua

Hiéu suit

STT Loai xtc tic Xuc tdc, ppm xtc tdc, ppm | chuyén hod, %
1 LCM 16 14 12,5
A LCM+CeO,
2 (phuong phéap 12 4 66,6
pha trdn)
LCM+CeQ,
3 (phuong phép thé) 14 4 71,4

1.2.3. Quy trinh ché tao vat liéu xic tdc (phu luc B.1.2.5)
Chudn bi cdc hop chdt ban ddu:
Diéu ch& MnCO;.6Mn(OH),.5H,0: Hoa tan 5 kg MnSO,.5H,0 v&i 10 lit
nude trong chiu men, loc 14y phan dung dich trong chuyén vao x6 dung tich 40 lit.

Hoa tan 2,2 kg Na,CO; vé6i nudc trong chiu men, loc 14y phdn dung dich trong. D

tir tir dung dich nay vio x6 dung MnSQ,, vira dé vira khudy déu tay. Sau 1 ngay, tich

tia ldng khoi phdn nudc trong va tiép tuc cho nude vao x6 rira tda. Qué trinh nay chi

két thiic khi trong tha khong con cation Na* (theo kinh nghiém cén rira khoang 10
Idn). Loc san phdm thu dugc trén gidy loc va phoi kho dudi 4nh ndng mat trdi.




Diéu ché CuCO,.Cu(OH),.5H,0: Hoa tan 5 kg CuS0,.5H,0 v6i nuée, loc
14y phdn dung dich trong chuyén vio x6 dung tich 40 lit. Hoa tan 2,1 kg Na,CO; v6i
nude, loc 1ay phdn dung dich trong. D3 tir tir dung dich nay vao x0 dung CuSO,, vira
dd vira khuay déu tay. Sau 1 ngdy, tdch tha ling khéi phin nude trong va tiép tuc
cho nude vio x0 rira tda. Qua trinh nay chi két thiic khi trong tia khong con cation
Na* (theo kinh nghiém cdn rita khodng 10 14n). Loc san phdm thu dugc trén gify loc
va phoi kho.

Oxit lantap va xeri I4 sdn phdm phan chia cdc nguyén t§ dit hi€ém nhe theo
phuong phap chiét dugc tién hanh tai vien Khoa hoc vat lieu [53,54 1.

Tong hop vdt liéu xiic tdc:

Dé tdng hop vat lieu xdc tdc LaCug sMn, sO5 bién tinh CeO,, ta cdn 1&y mot
Ivgng cdc hgp chat MnCO,, CuCO;, La, 05, Ce(C,0,), (tinh theo dang 6xit) nhir sau:
174 g MnO,, 159,2 g CuO, 652 g La,0; va 67,3 g CeO, va tron déu bing mdy
nghién bi trong 10 phit. Sau d6 phén bot dugce ray tdch va dd vio chiu men. Thém
mot lugng nude vira da va dat chu men lén bép dién dé gia nhiét. DS tir tir 400 ml
axit HNO; 64% vao chau va khudy déu (chd ¥ khong dé cho dung dich so6i tran ra
ngoai). Gia nhiét cho dén khi toan bo hén hgp trong chéu chuyén sang mdu den nau
( thoi gian thuong kéo dai 4 gidy). DE nguoi, chuyén san phim sang bét chiu nhiét va
dua vio 1d nung‘. 'Nung trong 3 gi® & nhiét do 850°C. San phdm nung sau khi dé
ngudi dirge dua vao ci nghién bi stt dé nghién nude. Nghién trong thoi gian 3 gid..
Phéan bot ray tach (kich thudc hat - 0,25 mm) duge cho vao chau men va say dén kho
kiet va toi. San phdm thu dugc 12 vat liéu xic tdc c6 thanh phin mong mudn.

Ché tao vién xiic tdc monolit: ’ |

Vién xic tdc monolit hinh hop dang 6 ong (kich thude 75 x 75 x 45 mm, 216
16 ® 4mm) duge gia cong theo cdc cong doan sau:

- Tron kho 650 g bot xidc tdc va 20 g bot cao lin. Cho thém 30 ml Glixerin va
30 ml cdn, réi tron déu. Cho nudc sach vira dit vio bot xic tdc, nhio déu dé thu duge
hén hgp déo.

- Boi ddu lﬁyn Ién khuon thép, que, &ng, mat bich. Cho hén hgp xic tic vao
khuon, cidm que tao 10.

- Ep 2 mat cia khuon dé dinh hinh trén may ép véi 4p Iue 10 kg/em? ( khodng
10 phat), rit que, 14y mit bich.
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Nung vién xuc tdc:

Vién xtc tdc sau khi duge ché tao cdn duge dé tr xe kho mdi dua vio nung.
Ché& d¢ nang nhiét do nung:

100°C (1,5 git), 200°C ( 2 gid), 300°C (1,5 gid), 500°C (2 gidy),

800°C ( 3 gid), 950°C ( 2 gidy).

San phdm vat lieu xdc tdc ché tao duge danh gid chét lugng thong qua
céc chi tieu: Luc nén v& ~ 8.000 N, thdf gian ngadm nude mau chua bi phan rd 216
gi® ( phu luc B.1.2.5) vA hiéu suét chuyén hod c4c khi CO, NO, NO, ( bing 4-6). Dé
dénh gid mot cdch khdch quan vé& kha nang chuyén hod khi khi st dung xiic tdc, c4c
mau khi duge xit 1y va khong duge xir 1y béng xiic tdc da duge glti dén Trung tam ky
thuat 1 thuéc Tdng cuc tiéu chuédn do ludng chét luong, Bo Khoa hoc va Cong nghé.
Cic két qua phan tich cho théy hi¢u suit chuyén hod CO, CH, NOx, SOx 12 khd cao
(phu luc B.1.2.5), vat li¢u xic tdc ché tao ddp tng yéu cdu st dung.

1.3. Anh hudng ciia nhiét d¢ dén hiéu suat chuyén ho4 cac chat khi

Nhiét do 1am viéc cilia xdc tdc dnh hudng 16n dén hieu sudt chuyén hod céc
khi. Anh hudng nay dén hiéu sust chuyén hod khi CO, NO, NO, dd dugc khéo sit
va két qua dugc trinh bdy & bang 7-9 va trén hinh 3-5.

Bang 7: Su phu thudc hiéu sust chuyén ho4 khi CO vao nhiét do phan ing
xtic tdc (Thé tich xidc tdc V, = 35.3 cm®, t6c d§ dong u = 0.1 I/s)

STT | 1(0C) [CO] trude p.ur [CO}saupu °| H.S.chuyén hod

ppm ppm X, %
1 200 354 330 6.8
2 250 350 300 143
3 300 349 256 26,6
4 350 EYD) 191 442
5 400 337 106 68.5
6 450 340 6 98,2
7 500 345 5 98.6
8 550 343 7 9%.0
9 600 350 9 97.5
10 | 650 355 9 97,5
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D6 chuyén hoi (%)

Bang 8: Su phu thuoc hiéu sust chuyén hod khi NO vdo nhiét do phén ing
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Hinh 3 : Sy phu thuge hiéu sudt chuyén hod CO vao nhiét 4o

xtic tac(Thé tich xic tdc V, = 35.3 cm?, t6¢ do dong u= 0.1 l/s)

STT| t (0 [NO] tru6c p.r | [NO] saup.u H.S. chuyén hoé

ppm ppm X,%

1 200 71 59 16,9
2 250 67 51 23,9
3 300 64 44 31,3
4 350 67 40 403
5 400 70 36 49,6
6 450 65 26 60,0
7 500 63 28 55.6
8 550 69 36 47,8
9 600 66 36 45,5
10 | 650 67 39 41,8
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Do chuyén hoi (%)
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Hinh4: Sy phu thudc higu sudt chuyén hod NO vio nhiét do
trén xuc tac cé Xeri

Béng 9: Sy phu thugc hiéu suat chuyén hod khi NO, vao nhiét do phan ting
xtic tdc(Thé tich xdc tdc V, = 35.3 cm?, t6¢ do dong u = 0.11/s)

SIT | t(°C) [NO,] truéc p.u | [NO,] sau p.u H.S. chuyén ho4

ppm ppm X,%
1 200 13 9 30,8
2 250 15 9 40,0
3 300 14 7 50,0
4 350 15 6 60,0
5 400 14 5 64,3
6 450 14 4 71,4
7 500 15 5 66,7
8 550 13 5 61,5
9 600 15 6 60,0
10 650 14 6 57.1
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Hinh5: Sy phu thudc hiéu sust chuyén hod NO, vio nhiét do
' trén xtc tac c6 Xeri
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Tl cdc két qua bang 7- 19 va hinh 3- 5 ta nh4n thdy nhiét d¢ t5i wu cho
su chuyén hod cdc khi & khodng 450 - 500°C.

1.4. Anh hudng cia chét bién tinh dén hiéu suiit chuyén hoa CO va NO,
D¢ so0 sdnh hoat tinh clia cdc xtc tdc, cdn xdc dinh hiéu sudt chuyén hod céc

khi & 450°C d6i v6i mbi xiic tdc. Két qua duge chi ra & cdc bang 10-12.

Béng 10: Hieu sust chuyén hod khi CO trén céc xic tdc & nhiét do 450°C

STT Loai xiic tdc [iﬁoc] tl;?:o(z;i;l;a xu[:: t(é)c]: ((;l)l;)?n) Iija izl,lf;;é)n
1 | LaCu o5Mn 4,0; 364 6 98,4
2 | LCM+10%Ce(C,0,), 355 6 98,3
3 LCM+15%;Ce(C204)2 340 6 98,2
4 | LOM+20%Ce(C,0,), 380 7 052
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Béng 11: Hiéu suét chuyén hod khi NO trén céc xic tdc & nhiét do 450°C

STT Loai xic thc [NO] khong qua [NO] qua | H.S. chuyén
i xuc tic (ppm) xuc tée (ppm) | hod (x,%)
1 | LaCu (sMn 450, 68 56 17,4
2 | LCM+10%Ce(C,0,), 67 30 55,2
3 LCM+15.%Ce(CzO4)2 65 26 60,0
4 | LOM+20%Ce(C,0,), 70 36 48,6

Béang 12: Hiéu suét chuyén hod khi NO, trén cdc xic tdc & nhiét do 450°C

SIT| Losixtedte | e oy | o (o
1 | LaCu 4sMn 45O, 16 14 12,5
2 | LCM+10%Ce(C,0,), 13 5 61,5
3 | LOM+15%Ce(C,0.), 14 4 71,4
4 | LCM+20%Ce(C,0,), 14 6 57,1

K&t qua tir cdc bang 10 -12 cho thdy cdc xtc tic c6 hoat tinh tuong duong
nhau dé6i v6i khi CO. Trong trudng hop khir NO va NO,, xiic tdic LCM (khong ¢6
Xeri) xir 1y rt thdp, hiéu sudt chuyén hod dat cao nhét & xiic tdic LCM duge bién
tinh b&di 15% Ce(C,0,), sau d6 dén cic xiic tdc LCM bién tinh 10% va 20%
Ce(C,0,),. D€ khéng dinh diéu nay, chiing t6i da x4c dinh nang lwgng hoat hod ctia
phan dng khir NO khi ¢6 mat xdc tdc LCM va khi ¢é mat xiic tdic LCM duge bién
tinh bdi Ce(C,0,), bing cdch ti€n hanh nghién ctfu sy phu thudc cta hiéu suit
chuyén hod khi NO vao nhiét do phan tng:
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Nang lugng hoat hod E 6 thé xdc dinh duge theo cong thic Van't Hoff-Arthenius :
E

k=kye & (1)

Trong dé: k : Hang so'téc d¢ phan iing.
kg : Thita s&'trude s6 mil.
E : Ndng luong hogt hoa (calimol).
R :Héng s6khi (R = 1.987 cal.mol'K*).
T - Nhiétds (K).

L4y logarit hai v& phuong trinh (1) ta duoc:
gk =Igk, —%lge
hay lgk = (—m); Igk, (2)
Cong thic tinh t6c do phan ing: W =kCn
Trong d6 C : Néng do cia khi tuong tng ¢6 trong khi thai.

k : Hing s t6c do phan tng.W : T6c do phan iing.
n : Bic phan dng

L4y logarit hai v& ta duge:
lgW = nlgC + Igk 3)

Tdc do phan tng W dugc tinh theo cong thiic:
W = 1,16.10-4.x.[khi] (4)

Tién hanh do ndéng do NO truée va sau phan ting xic tdc dé x4c dinh hiéu sudt
chuyén hod x, tinh W (4) va IgW; tir (3) Igk duoc tinh theo phuong trinh sau: lgk = 1gW
- 1gC. Tién hanh phép do & cdc nhiét do khdc nhau dé€ tim sy phu thudc ciia gk vao
1/T. Su phu thudc nay 1a tuyén tinh theo phuong trinh (2) ¢d he s6 géc (-E/4,575)..
Do d6 :

E

4575
a: La he s8 géc cha phuong trinh dudng thing duoc tinh theo phuong trinh (3).

=a=E=-4575a ()
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Cic két qua nghién ctru xdc dinh ning lugng hoat hod phan tng khir NO trén
xtic tic LCM duogc trinh bdy trong bang 13 va dudi dang dd thi trén hinh 6.

Béng 13: Su phu thudc Igk vao 1/T ciia phén tng khit NO trén xiic tic LCM

STT| t °C) | T (K)|(1/T).10° | [NOLppm| x,% |(W).10"°| (k).10¢ lgk
1] 200 | 473 211 56 3.6 2,34 4,18 -5,38
2 | 250 | 523 | 101 58 52 3,49 6.03 522
3 | 300 | 573 | 1.75 62 8.1 583 9.39 25.03
4 | 350 | 623 | 161 63 11,1 | 811 | 12,88 4,89
5 | 400 | 673 | 1.49 63 143 | 1045 | 16,59 4,78
6 | 450 | 723 | 138 63 175 | 12,79 | 20,30 4,69
(1/1).10°
13 1.5 1.7 1.9 21 23
-4.6 —T s
4.7 +—

PN
49 \\
Igk -5 o

: 5.1 \
\

5.2 s

5.3 X
54

5.5 )

Hinh 6: Su phu thudc lgk vao 1/T clia phan #ng khir NO trén xtic tic LCM

Ta c6 thé x4c dinh duge heé s6 géc a =- 972,89
va nang luong hoat hod khir NO trén LCM:
" E=-4,575a = 4.451 (cal/mol)~4,5 (kcal/mol)
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Cic két qué nghién ctiu xdc dinh nang lugng hoat hod phan tng khir NO trén
xiic tdc LCM bién tinh Xeri duge trinh bdy trong bang 14 va dudi dang d6 thi trén
hinh 7.

Bang 14: Su phu thudc igk vao 1/T clia phan ng khir NO trén xiic tdc

LCM+15%Ce(C,0,);
STT| t (°C) | T(K) (1/T).10°|[NO] ppm| x,% | (W).10° | (k).10° Igk
S 1 | 200 | 473 | 2,11 71 16,9 | 1,39 1,96 4,71
2 | 250 | 523 | 191 67 239 | 1,86 2,77 4,56
31300 ! 573 | 1,75 64 31,3 | 2.32 3,63 4,44
4 | 350 | 623 | 1,61 67 40,3 | 3,15 4,68 4,33
51 400 [ 673 | 149 70 496 | 4,03 5,75 424
6 | 450 | 723 | 1,38 65 60,0 | 4,45 6,96 -4,16
(1/T).10°

13 15 1.7 19 21 23

-4.1 ] -

42 .\\ﬁ

4.3 AN

-4.4

lgk

4.5 +- \\
4.6 \
4.7

Es
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Hinh 7: Su phu thudc lgk vao 1/T cua phan ing khit NO trén xiic téc
LCM+15%Ce(C,0,),
He s6 géc clia phuong trinh dudng thing trén a = -756,52.
Nang lugng hoat hod khit NO trén LCM+15%Ce(C,0,),:

E =-4,575a = 3.461 (cal/mol)=3,5 (kcal/mol)
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Nang luong hoat hod phan tng khir NO trén xic tdic LCM+15%Ce(C,0,),
(3,5kcal/mol) thﬁ:p' hon so v&i nang lugng hoat hod ctia phan Ung nay trén Xdc tic
LCM (4,5kcal/mol), vi vy phan img khir trén xic tic LCM+15%Ce(C,0,), x4y ra
mot cdch d& dang hon (hiéu suat chuyén hod cao hon) so v6i phén dng khit trén xiic
tdc LCM. Thanh phdn LCM +15%Ce(C,0,),dugc chon dé ché tao vat ligu xic téc.

- Trong chuong 1 da trinh bdy cdc k&t qua nghién ciu téng hop vat litu xdc tdc
LCM, LCM chia CeO, va nghién ctu mdt s& thong s§ quan trong trong qud trinh
phén img chuyén hod khi CO, NO, bing xiic tdc (nhiét do 18i wu cha phan ing xuc
tic, anh hudng cia chit bién tinh). Vit liéu xic tdc perovskit LaCu,sMn,sO; bién
tinh CeO, c6 thé xir Iy ddng thdi céc khi CO va NO,.
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Chuong 2: XUC TAC O XIT KIM LOAI TREN CHAT MANG

Céc nghién citu thir nghiém mot s6 loai xde t4c 6xit kim loai chuyén tiép (Cu,
Cr, Ni) trén chit mang dugc tién hanh cho qud trinh chuyén hod khi CO. Trong thi
nghiém di sir dung cdc chit mang: ALO;, Al,Os+bentonit (B), Al,Os+caolin (K).
Két qua duge trinh bdy trong bang 15.

Béng 15: Hiéu suét chuyén hod CO trén xtc tdc

Khai Nhiét d0 | Hiéu suit
M4iu Cht xic tic lugng | phanimg | chuyén hod
g °C %

1 | 10% NiO/ALO; + B 1,8 320 25,5
2 | 10% Cr,04/ALO, + B 1,8 320 60,9
3 | 10% CuO/ALO; + B 1.8 320 79,5
4 | 5% CuO+5% Cr,0,/ALO, + B 1,8 200 ~99

320 ~99
5 | 5%Cu0+5%Cr,05+5%Ni0O/ALOs+ B | 339 200 ~99
6 | 5%CuO+5%Cr,0:+5%NIiO/ALO#+K | 1,8 200 ~99
7 | 5%Cu0+5%Cr,04+5%NiO/ALO; 50,0 200 ~99

Tir cic két qua bang 15 ta c6 thé it ra mot s6 nhan xét sau:
- G 320°C tren ciing chdt mang 13 hdn hop ALO; + B hoat tinh xdc tdc 6xy

hod CO thay ddi theo trinh tr: CuO > Cr,0; >>NiO

- Su ph6i hop hai oxit trong pha hoat dong 1am tang hoat finh xtc tdc. Nhat 1a
hé: 5% CuO+5% Cr,05/ALO; + B

- Hoat tinh-xtic t4c trén chdt mang c6 thanh phdn khdc nhau s& khdc nhau va
tang dan theo thtt ar: ALO+K > ALOs+ B> ALO,

Chiing toi da téng hop va nghién citu hé xidc tdc don oxit CuO/AIK v he xdc
tdc ludng oxit CuO+ Cr,0,/MnO cho qua trinh 6xy hod khi CO, khi hydrocacbon va
heé xitc tic Amma Pt+Rh/ y-Al,O, cho qua trinh khir khi NO, - qud trinh deNO,.
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2.1. Xic tic don oxit kim loai

2.1.1. Ché tao xic tic CuO/Al,O5+caolin{ CuO/AIK)

Tron nhém oxit v6i cao lin theo ty 1€ trong Irgng 1:1, cho thém mot lwgng

nude vira di va tron déu. Bun nhio dugce sdy & 120°C trong 5 gity va nung & nhiét do
500°C trong 2 gid.
) Da nghién ctru ché tao xdc téc dang ong hinh tru (1 e = 7,5 MM; T oy =
6,5 mm; h = 20 mm ) trén thiét bi ép diin co khi. C&u hinh chit mang dang 6ng hinh
tru ndy dé tdm pha hoat dong, bén co va bén nhiét, bé mit rieng 16n, khong tao luc
can nhiéu cho dong khi, dé thao tdc khi nap vao bd loc xic tdc va thich ing véi moi
cdu hinh ctia bd loc. Chat mang sau khi ché tao duge phoi kho, sdy trong 10 nung
cép nhiét bing gas & nhiét do 120°C trong 5 gidr va sau d6 nung ti€p & 600°C trong 2
giov. _
| Tdm dung dich tién chdt Cu(NO;), 1én trén bé mit chat mang AIK sao cho
lugng CuO duge tdm trén chdt mang 12 5% trong lugng xic tdc. Xuc tde duge phoi
kho v dugc nung 800°C trong 2 gid.

2.1.2. Chuyén ho4 NO (TPSR va déng nhiét)

Hoat tinh deNO, cha xiic tdc duge x4c dinh trong thiét bi ché do dong trang
bi hé théng luu lugng tr dong Brook, chuong trinh nhiét do tr dong West va thiét bi
phan tich Siemens c¢6 thé phan tich him lugng lién tuc vA déng thdi cdc khi NO,
NO,, N,0, C;H ¢ ... va nhiét 0 phan tng.

Hép thu cdc hdn hop: 340 ppm NO,/N,, hén hgp phan tng (1900 ppm C;H,
340 ppm NO,, 8% O, va N,) giai hdp (TPD trong N,), thir nghi¢m xiic tdc theo ché&
do TPSR - ché€ dg chuong trinh nhiét do (t6c do nang nhiét d9 10°C/phiit) va ding
nhiét dugc tién hanh trong thiét bi dong.

Hinh 8 trinh bay bién thién ndéng do cha cdc chdt phan Gng theo nhiét do.
Trong qué trinh thir nghiém xuc tdc theo ch& do TPSR, nhiét do phan tng duge thay
ddi lién tuc t nhiét do phong len nhiet d6 500°C véi t6c dO nang nhiet do 1A
10°C/phiit. Trén mau xic tdc Cu/AlK quan sét thdy qud trinh gidi hdp manh cta NO

46



va NO, kém theo mot lugng nhd N,O & ving nhi¢t do 70 — 300°C. Day chinh 1a
viing nhiét d ma mot phan NO hép phu gidi h4p ra. Ciing ¢6 thé suy dodn rdng mot
lugng nhdé NO dudi tic dung cha xdc tdc CuO bi chuyén hod thanh N,0 va mot
lugng ding ké NO hdp phu tuong téc véi oxy trong pha hoi, trén xiic tic CuO dé tao
‘ra NO,.

Cho dén 300°C, propylen méi bit ddu bi chyén hoi dang ké (30-35%) va
ciing tir khodng nhiét do ndy, bit ddu quan sdt dugc su chuyén hod rd clia NO thanh
N,. Do chuyén hod NO ting nhanh va dat cuc dai (40-50%) & nhiét do 350°C.

Cu/AIK, SRTP, X(%)=f(T) 60
1004 1>
| 400 -
o~ )
S 1 &
5 o {30 £
5 8
= | B
g 1§
1004, - 100
T v 1 1 T T M ] T ) T T M 0
0.0 0.2 04 0.6 0.8 10 1.2 1.4

temps(h)

Hinh 8: Thir nghi¢ém hoat tinh xtc tdc Cu/AIK theo ch& dd TPSR
(450mg; F = 250 ml/phuit)

Trén hinh 9 trinh bdy sy bién thién cia hiéu suft chuyén hod NO thanh N,
theo nhiét d6.
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Hinh 9: Bi¢n thién clia hi¢u suét chuyén hod NO thanh N, theo nhiét do
(diéu kién ding nhiét; 450 mg Cu/AlIK, F = 250 ml/phiit).

Két qué thu duge khi tién hanh thi nghiém theo ché€ do déng nhiét (hinh 10)
tring hop véi két qua thi nghiém theo ch& do TPSR.

[ 5%Cu/AlK, ISOTHERME - 500
ool 98% ]
' 4 450
f_f 50 42% 1 -
Q e “ 400 g
- . 7%
% / * y =
. T i 'Hzo d3s0 8
& 333} 334 =
> | 3
. &
g Sor 4300 &
Q by-pas |
100 | 4250
[ i 1 | ] M 1 L 1 " 1 I 1 "
0 1 2 3 4 5 [} 7

Hinh 10: Thit nghiém hoat tinh xdc tdc Cu/AIK theo ch& do ding nhiét
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Nhitng két qua ndi trén cho thdy xic tac ché tao trén co s& CuO (von 1a céc
xtdc tdc oxy hod truyén théng) c¢é kha ning xiic tic cho qui trinh chuyén hod NOx
thanh N,. Qud trinh chuyén hod niy gin li€n v&i sy chuyén hoa propylen: khi
propylen bi chuyén hod mot phin, NOx ciing bi chuyén hod; & nhiét do phan tng
cao (trén 400°C) khi propylen hdu nhu bi chuyén hod hét, phén tng chuyén hod
NOx thanh N, ngimg xay ra. Khi dé san phdm chinh clia chuyén hod NO 1a NO,.
Nhimng quan sit nay hoan toan phtt hgp véi cong b cia L. Chen [55].

T nhitng dit lieu ndi trén, ¢6 thé hinh dung co ché phén tng chuyén hod NO
thanh N, nhu sau: |

1) NO hdp phu trén chdt mang (AIK hoidc Al,O;) twong tac v6i oxy trong pha
hoi hogc oxy hép phy tao ra NO, trén bé mit xdc téc.

2) Propylen bi oxy hod khéng hoan toan trén bé mit CuO thanh dang hop
chit c6 oxy CxHyOz.

3) Tuong tic cla CxHyOz véi NO, bé mat tao ra hop chat trung gian
[CxHyOz-NQ,].

4) Chuyén hod hop chdt trung gian trén bé mit xdc tac thanh CO,, H,0 va
N,.

5) Khuyéch tdn cdc san phdm trén vao pha hoi.

Sy t6n tai cua hgp chét trung gian nitro hitu co di timg duge dé nghi trong
céc cong trinh nghién cdu trude day (56,571 Tuy nhién cdc tic gid d6 khong gia
dinh sy hinh thanh va vai trd cua hop chdt hitu co bi 0xy hod khong hoan toan
(CxHyOz) ma chi khing dinh su tao thanh hop chét nitroso cdn ¢6 mat 6xy. Nhing
thi nghiém véi chdt khir 14 hgp chét hiru co chita 6xy (vi du métanol) thay cho
propylen va nhitng nghién cifu phan Ung deNOx duéi tic dung cta plasma [58]
dudng nhu s 12 nhitng bidng ching t6t cho sy hinh thanh va vai trd cla hgp chdt hiru
co ¢6 oxy trong qué trinh chuyén hod bing xic tic ciia NO thanh N,.
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2.2, Xiic tac luéng oxit kim loai
T phan tich tai li¢u tham khao ching toi da diéu ché& va nghién citu mot s6
‘xtdc tdc trén co s& cdc oxit kim loai (CuO, Cr,0;, NiO ) mang trén v - ALO; va

MnO, cho qué trinh chuyén héa CO va xylen.

2.2.1. Thanh phén xdc tdc

D¢ x4c dinh chdt mang phil hgp nhét ching t6i di diéu ch€ mot s6 miu xic
tdc mang trén Oxit nhom - y - ALO, (A), Bentonit (B), Mangan oxit - MnO, (M) va
Bentonit + vy - ALO; (B + A). D6i twong nghién ciru duge lra chon 14 p-xylen, mot
trong nhiing dung moi dugc sir dung phd bién trong cong nghiép. P - Xylen Ja chat
dai dién cho céc chat hitu co bay hoi (VOCs). Hon nita, tir phén tich tai li¢u cho thay
trong cdc hydrocacbon thi hydrocacbon thom 1a khé phan hity nhat va khé phan hay
hon CO, nén néu chon duge xtdc tdc 0xy héa triét d€ xylen thi ciing ¢6 thé ing dung
t6t cho CO va cdc hydrocacbon khic.

Xiic téc oOxit kim loai hdn hgp mang trén MnO, ¢6 hoat do cao nh4t (dat gid
tri cn bing ngay & nhiét d¢ 340°C), ti€p theo 12 xiic tdc mang trén y - ALO;. Cdc
xuc tdc mang trén Bentonit va Bentonit + ¥ - Al;O; c6 hoat d¢ thdp. MnO, khong
chi 12 chdt mang ma béan than né ciing ¢6 hoat tinh 6xy h6a. D¢ lya chon phan ing
Oxy héa su xylen cha xdc tdc mang trén cdc chit mang khic nhau dat 88-99% va
co thé sip x&p theo thi tr saw: M > A ~ A + B = B. Trong diéu kién khong c6 tap
ch4t hoat dong 0xy héa xiic tdc oxit hdn hgp mang trén cdc chdt mang khéc nhau
c6 thoi gian 1am viéc 6n dinh (dén khi hoat do gidm 20%) nhur sau :

Chét mang : B A+B A M
D¢ bén, gion 37 44 104 500

Nhir vay, xiic tac mang trén Mangan 6xit 12 xic tdc 0xy hod rdt manh va co

d0o bén déu cao hon xic téc trén céc chdt mang khic.

Dé xdc dinh thanh phén (61 vu cha xic tdc chiing t6i di diéu ché€ mot s6 loai

xdc tdc mang trén hai ch4t mang A vad M, bao gém céc xtc tdc don oxit, ludng OXit.
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K&t qua cho thdy:

- Céc xic téc ludng oxit duge nghién cifu c6 hoat do cao, déu dat can bing
ngay & nhiét do 340°C va c6 do Iya chon cao (khoang 98-99%). Do bén clia xdc tac
(12 thoi gian 1am viéc cho dén khi hoat d¢ xdc tdc giam 20%) clia (CuO + Cr,0;) /
M cao nhét va dat trén 400 gid.

Céc thir nghiém xic tdc trong moi trudng ¢6 nudc va hgp chit luu huynh cho
thdy:

- C4c xidc tdc mang trén A chiu anh hudng cha hoi nuéc manh hon xic téc
mang trén M. D¢ bén cua céc xic tdc mang trén A trong méi trudng c6 hoi nudc
khong qua 198 gid, con cla xiic tic da Oxit mang trén M 1a trén 320 gid.

- Trong moi trudmg ¢6 H,S v6i ndng do cao: 0,1 - 0,5% thé tich hoat do va do
Iya chon cta tat ca céc xic tdc don oxit kim loai déu giam. So véi xdc tdc don Oxit,
xiic tic luGng Oxit it nhay cam hon véi H,S.

Do d6 dé tng dung vao thuc t&, hé xic tdc ludng oxit (10%Cu0+10%Cr,0;)/M
ddduogc Iya chon vi kha ning xi 1y triét dé khi hydrocacbon & nhiét do tuong d6i
th&p (340°C), thdi gian 1dm viéc 6n dinh dai (trén 400 gid) ) trong cdc moi trudng ¢
chifa cdc tap chat khdc nhau va gi4 thanh thép.

2.2.2. Chuyén héa hdn hgp CO va céc hydrocacbon

Dé chuyén héa hoan toan CO va xylen trong hén hgp 4% CO; 0,25% Xylen
va 10% hoi nude trén xdc tdc da Oxit mang trén M cén ti€n hanh & nhiét d6 trén
440°C. két qua thir nghiém cho thdy xic tdc Iudng oxit kim loai 10% CuO + 10%
Cr,0;) / M c6 kha ning 0xy héa hoan toan hén hgp céc h);drocacbon, CO va lam
viéc bén vimng, én dinh trong moi trudmg c6 chita H,O va H,S v6i néng do cao. Dic
diém va vu diém cia céc xdc tdc oxit kim loai hén hgp nay:

- Chuyén héa hoan toan: CO, c4c hgp chédt hydrocacbon va chuyén héa 6t
hgp chét chita 6xy, liru huynh.

- Ving nhiét do phan tng thap, trong viing nhiét do >340°C.

- Do bén nhiét do cao >700°C.

- Thoi gian 1am viec khong hoan nguyén di > 400 gid.

- Bén trong moi trudng chda hoi nudc va hop chat ddu doc nhu lwu huynh.
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- D& dang hoan nguyén: Hoan nguyén trong dong khong khi 2 gidr (trong
phong thi nghiém) va 4 gid (trong diéu kién thuc &) & nhiét do 450°C. Sau khi hoan
nguyén xic tic héi phuc hodn toan hoat tinh. Do d6, thdi gian sdng cla xic tdc c6
thé trén 3 nam.

- Bén trong nudc (ngam trong nude 100 gid khong bi phan ra).

2.2.3. Thir nghiém xir 1y khi thai tir 1o d6t ric

D4 tién hanh thir nghiém dét ric y t&€ trong 10 d6t tu ché tao gbm budng dot
s0 cdp va thit cp ¢6 cong sudt 15m? khi/ gity véi kh6i luong ric 0,5 kg ric, luu lugng
dong khi thii 15m*h,

Két qua ph;m tich khi thai trude va sau khi qua 16p xiic tdc bing thiét bi Testo
- 350 (bic) do khoa Moi trudng, Trudng Pai hoc Biach khoa TP H6 Chi Minh thuc
hi¢n dugc dua ra trong bang 16 ( phu luc B.2.2.3):

Bang 16: Két qua phan tich chat lugng khi

Maiu Ham lugng chét 6 nhi€m, mg/m’
S0, NO, CO HCl HF
Ko
khong xic tic 434 1652 114 6 0,5
Koz
c6 xiic thc 216 324 25 "5 0,4
TCVN
6560-1999 300 350 100 100 2

K&t qua phan tich & bang 16 cho thdy ham Iugng céc chét doc chita trong khi
thai sau khi xtt 1§ déu thdp hon ham lwgng cho phép ciia tieu chudn TCVN 6560-
1999.

Di iing du.n'g hé xic tdc ndy cho xit 1y khi thai nha mdy bao bi. Két qﬁé phéan
tich khi thai nha mdy bao bi trudc va sau khi xit Iy bing xiic tdc & nhiét do 370°C
duge thé hién trong 2 séc k¥ dé 3 (thanh phdn hydrocacbon khi thai nha mdy bao bi
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duge phan tich bing dau do FID, cot HP - 1 Metyl Siloxane, 30mx 0.32 mm) va sic
k¢ d6 4 (thanh phan hydrocacbon khi thai nha m4y bao bi sau khi xit 1§ xic tac).
Két qua cho thdy toan bo kh{ thai hitu co dd chuyén héa hoan toan hydrocacbon
thanh CO, va H,O (phu luc B.2.2.3).

2.2.4. Ché tao xic tdéc 10% CuO + 10% Cr,0,/MnQ,

Trén déu Cu(NO,),.3H,0; Cr(NO3)3.9H;O v6i MnO, theo ding thanh phin
ho4 hoc chia xic tic, nghién min, thém nuéc tao dang past va tao hinh trong khuén
dé ¢6 khdi xiic tdc 75 x 75 x 45 mm v6i 243 18 ¢6 O3 mm trén bé mat. Sau d6, khdi
xtc téc dugc dé kho trong khong khi, thio khuon va duge sdy & 60°C trong 5 gid, &
120°C trong 5 gi® va nung & nhiét do 450°C trong 5 gid.

2.3. Xiic tac trén co so oxit kim loai quy

Xiic téc trén co s¢ Oxit nhom gamma mang maot luwgng rit nhé (<0,1%) kim
loai quy Pt va Rh duoge goi 14 Amma.

Hai ch€ do nhiét do dugc 4p dung trong viéc ti€n hanh phan dng: TPSR
(10°C/phuit) va ding nhiét. Hip thu cdc hdn hop: 340 ppm NO,/N,, hén hop phén
ttng (1900 ppm C;Hg, 340 ppm NO,, 8% O, va N,) giai hdp (TPD trong N,), thir
nghiém xic tdc theo ché do TPSR (t6c do nang nhiét d6 10°C/phut) vi ding nhiét
dugc tién hanh trong thiét bj dong.

2.3.1. Ché tao xiic tic

Chat mang dugc lya chon 1a v - Al,O; va duge ché tao theo phuong phép sau:

Hoa tan nhom sulfat trong nudc, dun néng dung dich trén 80°C, sau d6 cho
timg lugng nho dung dich NaOH loang va khudy déu dé nhom bi két tia hoan toan
(lvu ¥ cdn duy tri pH < 8 v nhiét d0 dung dich trén 80°C). Gel vo dinh hinh méi
‘hinh thanh ddn din chuyén vé gel boehmite AIO(OH). Dé gia gel nhom & nhiét do
trén 80°C. Gel duoc rira nhidu 14n bing nuéc soi dé dudi hét anion CI. Gel dugc sdy
kho & 200°C qua dém va nung & nhiét do 500°C trong 2 gid. San phdm thu duoc 1a y
-AlLO,. . '

Chat mang pha dong dugc ch€ tao dang 6ng hinh try (1 yeei = 7,5 MM T
= 6,5 mm; h = 20 mm ) trén thiét bi ép din co khi. Chdt mang sau khi ché€ tao duge
phoi kho, sdy trong 10 nung cfp nhiét bing gas & nhiét d¢ 120°C trong 5 gid va sau
dé nung ti€p & 600°C trong 2 gid.
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Xic tdc Amma dugc ché tao theo phwong phdp tdm uét: Dung dich tién chét
H,PtCl; va RhCl; (ty 1& Rh:Pt=1:5) duoc tdm trén chdt mang y -ALO; sao cho lugng
Pt, Rh 12 0,1% trong Iuong xic tdc. Sau khi tdm, xidc tic duge sdy kho & 200°C qua
dém va nung & nhiét do & 500°C trong 2 gid.

2.3.2. Chuyén hod NO (TPSR vi déng nhiét)

Trong qud trinh thir nghiém xic tdc theo ch& do TPSR, nhiét do phan ting
duge thay ddi lién tuc tir nhiét do phong 1én nhiét do 500°C véi t6c do nang nhiét do
a 10°C/phit.

Thir nghiém xdc tic Amma theo ché do TPSR duge trinh bay trén hinh 11.
C5 thé quan s4t thdy mot sy gidi hdp NO va NO, & nhiét do 175°C. Phéan tng deNO,
bdt ddu & nhiét do khoang 270°C. Hieu sudt chuyén hod NO, tang dén theo nhiét do
va dat t6i 95% & 480°C ciing hiéu sudt chuyén hod propen 12 58%. C6 thé nhan xét
day 1a xic tdc deNO, rdt t6t vA phit hgp v6i muc dich sir dung dé xir 1y NO, trong
khi thai 10 d6t ric y t&. Do lu’é chon theo huéng chuyén hod NO, thanh N, khoang
95%. San pham phu N,O chi do dugc & dang khong ddng ké.

Al O (gamma) RSTP 7/11
2 3 1

< o - 500
= 482°C ~température 1
T 100 | ; d
o° 96% 96% 400 =

" <300 3
Q g
< 1 =3
< 4200 5
S oNO |
v .

a; propene - 100

c

Q
O

1 i 1 1 1 0
0.0 0.1 0.2 0.3 0.4
temps (h)

Hinh 11: Thir nghiém hoat tinh xiic tdic Amma theo ch€ 4o TPSR
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Trén hinh 12 trinh bdy su bién thién cia nhiét do chuyén hod NO thanh N,
theo nhiét do.

10 AIZO (gamma) .a
3 -
- o NOx, NO
80 +
™ 60+ -
A
e " Propéne

Conversionen N (%)

w- Y
s

J e

20 J /
| / ./ &

0 az_A/

r — , : . . T . T r 1
250 300 350 400 450 500 550
Température {°C)

Hinh 12: Bién thién ciia hiéu suft chuyén hod NO thanh N, theo nhiét do
(diéu kien ding nhiét; 450 mg Amma, F = 250 ml/phiit).

D0 bén xdc tdc v6i cac khi thai quyét dinh tudi tho lam viéc cia chiing. Céc
‘'hop chét Iwu huynh, clo, ngay cd hoi nuée va 0xy c6 thé 1a nhimg chat ddu doc xic
tdc, dic biet 12 v6i xiic tdc kim loai trén chdt mang. d day chat doc ddng quan tam
nhét 13 hoi nuée. Chit ndy, trong trudng hop xtic tdc ché tad tir zeolit, c6 kha ning
lam mét hoat tinh xic t4c rdt manh [59].M0t luong hoi nudc (1,7% thé tich) duge
dua vao hdn hop phan ing. Hinh 13 cho thdy hoi nude ¢6 anh hudng dang ké dén
hoat tinh xiic t4c ( 1am mét khoang 20% hoat tinh ctia xiic tdc). Nhung cling quan
sat thdy viec ddu doc xdc tAc nay 14 thuan nghich nén khi khong con hoi nuée hoat
tinh xtc tdc lai duge hoan nguyén.
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Hinh 13: Thir nghiém anh hudng cta hoi nude dén hoat tinh
xtic tic Amma theo ché d¢ déng nhiét

2.4. He xiic téc hai 16p

Nhu di trinh bdy & phdn trén, khi sir dung xdc tdic Amma, NO, chuyén ho4
khoang 96% thanh N, & nhiét do trén 450°C, nhung hydrocacbon chi bi chuyén hod
khoang 70%. Néu két hop loai xiic tic Amma véi xic tdc Cu/AlK cé thé dat dugc sy
chuyén hod hoan toan ca hai chét khi 6 nhiém. Do d6, ching t6i da tién hanh thir
nghié¢m két hop haJ xiic tdc Amma va Cu/AIK trong ciing bd loc. K&t qua do hoat
tinh h¢ xdc t4c hai 16p nay theo ch€ do TPSR duoc trinh bdy trén hinh 14.
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Hinh 14: Thit nghiém hoat tinh xiic tic ciia hé Amma+ Cu/AIK
theo ch& do TPSR

C6 thé thdy qué trinh deNO, xdy ra & nhiét do phan iing thdp hon. Khi tang
nhiét do lén t61 450°C ca hai phén ing 0xy hod hydrocacbon va phén tng khir NO,
~déu dat do chuyén hod gdn nhir hoan toan (99% va 95% twong tng). Nhu vay, két
hop hai xiic tdc c6 thé xir Iy hai chdt 6 nhi€m c6 d4c tinh oxy hod khir trdi nguge
nhau. Hon th€ nita cdc hgp chat nhu hydrocacbon va CO vG6i vai trd cdc chat khit
NO,, con gitp cho phan ing deNO, xdy ra duge thuan 1gi vi trong nhiéu trudng hop
phan ting deNO, ttén xic tic cdn ¢6 mat chat khir nhu ammoniac, hydrocacbon, CO,
hydro...
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3.5. Quy trinh ché tao vat liéu xiic tic

1. Xiic tdc perovskit chita oxit Xeri

Xic tdc perovskit chita oxit Xeri duge ché tao theo quy trinh cOng nghé sau:

Chudn bi cdc hop chdt ban ddu:

biéu ché MnCO,.6Mn(OH),.5H,0: Hoa tan 5 kg MnSO,.5H,0 véi 10 lit
nu6c trong chiu men, loc 14y phdn dung dich trong chuyén vao x6 dung tich 40 1it.
Hoa tan 2,2 kg Na,CO, véi nu6c trong chiu men, loc 14y phdn dung dich trong. D8
tir tir dung dich ndy vio x6 dung MnSQ,, vira dé vira khudy déu tay. Sau 1 ngay, tdch
tia ldng khoi phdn nude trong v ti€p tuc cho nude vao x0 nra tua. Qué trinh ndy chi
két thiic khi trong tlia khong con cation Na* (theo kinh nghi¢m cén rira khodng 10
14n). Loc san phdm thu dugce trén gidy loc va phoi kho du6i 4nh ndng mat trdi.

Diéu ch& CuCO,.Cu(OH),.5H,0: Hoa tan 5 kg CuSO,.5H,0 véi nudc, loc
14y phdn dung dich trong chuyén vao x6 dung tich 40 lit. Hoa tan 2,1 kg Na,CO; vdi
nude, loc 14y phén dung dich trong. D4 tix tir dung dich nay vao xo dung CuSO,, vira
dd vira khudy déu tay. Sau 1 ngay, tdch tha ling khoi phdn nudc trong va tiép tuc
cho nuéc vao x0 nra ta. Qud trinh ndy chi két thiic khi trong tia khong cdn cation
Na* (theo kinh nghiém cdn rira khodng 10 14n). Loc san phdm thu dugc trén gidy loc
va phoi kho.

Tong hop vdt liéu xiic tdc:

Dé téng hop vat liéu xiic tdc LaCuy sMny, sO; bién tinh CeO,, ta cin 14y mot
lugng cdc hgp chat MnCO,, CuCOs, La,0,, Ce(C,0,), (tinh theo dang Oxit) nhu sau:
174 g MnO,, 159,2 g CuO, 652 g La,0; va 67,3 g CeO, va tron déu bing mdy
nghién bi trong 10 phiit. Sau d6 phén bot dugc ray téch va &6’ vio chdu men. Thém
mot lugng nude viva di va dat chau men Ién bép dién dé gia nhiét. DS tir tir 400 ml
axit HNO; 64% vao chiu va khudly déu (chi ¢ khong dé cho dung dich s0i tran ra
ngodi). Gia nhiét cho dén khi toan bo hén hgp trong chau chuyén sang mau den nau
( thoi gian thudng kéo dai 4 gid). DéE ngudi, chuyén sin phdm sang bét chiu nhiét va
dua vao 10 nung. Nung trong 3 gid & nhiét do 850°C. San phdm nung sau khi dé
ngudi dugc dwa vio cdi nghién bi stt dé nghién nudce. Nghién trong thoi gian 3 gid..
Phén bot ray tdch (kich thudce hat - 0,25 mm) duogc cho vao chiau men sdy dén kho
kiét va toi. San phdm thu duge 1 vat liéu xdc tde ¢ thinh phdn mong mudn.
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Ché tao vién xtc téc monolit:

Vién xdc tdc monolit hinh hop dang t6 ong (kich thudc 75 x 75 x 45 mm, 216
16 © 4mm) duge gia cong theo cdc cong doan:

- Tron _k’h_(’) 650 g bot xiic tdc va 20 g bot cao lin. Cho thém 30 ml Glixerin va

30 ml cén’];aitrén déu. Cho nudéc sach vira da vio bot xdc téc, nhio déu dé thu duge

hén hgp déo.

- Boi ddu luyn lén khuon thép, que, 6ng, mit bich. Cho hdn hop xic téc vao
khuon, cim que tao 1.

- Ep 2 mat ciia khuon dé dinh hinh trén m4y ép véi 4p luc 10 kg/cm? ( khoang
10 phiit), rit que, 14y mat bich.

Nung vién xic tdc:

Vién xiic tdc sau khi duge ché tao cdn duge dé wr xe kho méi dua vao nung.

Ché d¢ nang nhiét d6 nung:

100°C (1,5 gid), 200°C ( 2 gidy), 300°C (1,5 gidy), 500°C (2 givy),

800°C ( 3 gid), 950°C ( 2 gidy).

2. Xic tdc éxit kim loai trén chdt mang

2.1. Ché tao xtc tic CuQ/Al,O5+caolin( CuO/AIK)

Tron nhom: oxit v6i cao lin theo ty 1€ trong lugng 1:1, cho thém mot Iuong
nuéc vira da va tron déu. Bin nhdo duge sdy & 120°C trong 5 gid v nung & nhiét do
500°C trong 2 gid.

Di nghién ctru ché tao xidc tic dang Ong hinh try (1 gy = 7,5 MM; 1 oy =
6,5 mm; h = 20 mm ) trén thiét bi ép diin co khi. Cu hinh cl;a’t mang dang 6ng hinh
try nay dé tdm pha hoat dong, bén co va bén nhiét, bé mit riéng 16n, khong tao luc
can nhiéu cho dong khi, dé& thao tdc khi nap vio b loc xdc téc va thich ting v6i moi
cfu hinh ctia b loc. Chdt mang sau khi ch€ tao duge phoi kho, sfy trong 10 nung
cdp nhiét bing gas & nhiét d 120°C trong 5 gidy va sau d6 nung ti€p & 600°C trong 2
gio.

T4m dung dich tién chdt Cu(NO,), lén trén bé mat chdt mang AIK sao cho
Iugng CuO duge tdm trén chdt mang 13 5% trong lugng xdc tdc. Xic tdc duge phoi
kho va dugc nung 800°C trong 2 gidy.
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2.2. Ché tao xic tdc Amma

Hoa tan nhom sulfat trong nuée, dun néng dung dich trén 80°C, sau d6 cho
timg lugng nhd dung dich NaOH lodng va khudy déu dé nhom bi két tha hoan toan
(luu ¥ cdn duy tri pH < 8 va nhiét do dung dich trén 80°C). Gel vo dinh hinh méi
hinh thanh ddn ddn chuyén vé gel boehmite AIO(OH). D€ gi2 gel nhom & nhiét do
trén 80°C. Gel duoc rita nhiéu 14n bing nuéc soi dé dudi hét anion CI'. Gel dugc sdy
kho & 200°C qua dém va nung & nhiét do 500°C trong 2 gidr. Sin phdm thu dugc 12
chét mang y -ALOs.

Chét mang pha dong dugc ché tao dang 6ng hinh try (1 4, = 7,5 Mm; 1 o,
= 6,5 mm; h = 20 mm ) trén thiét bi ép din co khi. Ch4t mang sau khi ché tao duge
phoi kho, sdy trong 16 nung cdp nhiét bing gas & nhiét do 120°C trong 5 gid va sau
d6 nung ti€p & 600°C trong 2 gid.

Xuc tdc Amma duge ché tao theo phwong phdp tdm wét: Dung dich tién chat
H,PtCl; va RhCl, (ty & Rh:Pt=1:5) dugc t4m trén chédt mang y -Al,O; sao cho lugng
Pt, Rh 12 0,1% trong lugng xdc tdc. Sau khi tdm, xiic tdc dugc sy kho & 200°C qua
dém va nung & nhiét do & 500°C trong 2 git.

3, Xiic tdc ludng oxit kim loai

Xic téc 10% CaO + 10% Cr,05/MnO, dugc ché tao theo phuwong phip sau:

Tron déu Cu(NO,),.3H,0; Cr(NO;);.9H,0 v6i MnO, theo ding thanh phén
hod hoc ciia xic tdc, nghién min, thém nuéc tao dang past va tao hinh trong khuon
dé c6 khéi xiic tic 75 x 75 x 45 mm v6i 243 16 O3 mm trén bé mat. Sau d6, khdi
xtic tdc duge dé kho trong khong khi, thdo khuon va dugce sdy & 60°C trong 5 gio, &
120°C rong S gi®r va nung trong 5 gidy & nhiét do 450°C.

Trong chuong 2 " Xidc tdc Oxit kim loai trén ch&t mang” d trinh by nhiing
két qua nghién citu 2 hé xdc tdc xit 1y mot sd khi théi cé trong qud trinh thiéu dot:
‘Oxit kim loai chuyén ti€p Cu/AIK, Cu-Cr/MnO, va oxit kim loai quy Pt-Rh/y -
AL O;. B9 loc két hgp 2 he xiic tdc ddp ing yéu cdu xir Iy khi tix 10 d6t chét thai rén y
t&.
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3. Ché tao 10 dat chat thai ran y té

He thong thiét bi 10 d6t chét thai rén y t& bao gém céc b phén chinh sau:

Lo dét, bo loc khi thai bing vat liéu xic tdc, quat hiit, Sng khéi va bo diéu
khién, kiém tra.

3.1. Lo dot :

Lo Camat gém 3 khoang (xem phén thiét k& k¥ thuat)

Khoang 1 : Budng d6t so cdp

Trong budng dét so cdp xay ra qu4 trinh chuyén hda chdt thai rén bénh phdm
thanh thé khi.

Khoang 2 : Budng dét thit cdp

Trong budng d6t thi cAp xay ra qué trinh chiy clia khi chdy thodt ra tir budng
dét so cdp va nhién lién & nhiét d cao ~ 1100°C.

Khoang 3« Cyclon

Céc hat rin c6 trong ludng khi thodt ra tir budng dét thi cap duge tdch khoi
pha khi trong thiét bi cyclon.

3.1.1. Tinh todn thigt k& 1d

Tinh todn qua trinh chiy:

Tinh to4n nhiét buéng d6t nhdm dé€ x4c dinh nhiét lugng yéu cdu va kich
thuée budng dot hgp 1y sao cho dét chdy hoan toan ric thai, han ché€ khi doc hai va
ti€t kiém nhién liéu

Viec tfnh todn nhiét cho 16 d&t ric, ma dic biét 1a loai rac thai y t€ thudng réf
phic tap, bai thanh phén rdc rdt khic nhau va thudng xuyén thay déi. Vi vay, trong
tinh ton nhiét dwa vao 1y thuyét chéy va ddng thdi sit dung kinh nghiem céc thiét k&
tuong ty 12 rdt cdn thigt. Mic ddu vay cdc két qua tinh todn ciing chi 13 dinh huéng,
viéc xdc dinh kich thuéc 10 va ché do chdy cdn dugc diéu chinh va khing dinh qua
thyc nghiém.

Nhién liéu ddau DO

Nhién liéu ddu DO trén thi trudng c¢6 thanh phén trung binh (Petrolimex):

Thanh phan
ol dung C H 0 N S A W | Téng
% 8,3 105 03 03 05 03 18 | 100
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Tinh todn su chdy cta nhién liéu ddu DO véi he s6 khong khi du o = 1,1
(chon hé s6 khong khi du o ca@n cif vao loai nhién li¢u va phuong phip dét) va ép
dung cong thic cia D.I. Mendeleev [60] ta c6 nhiét tri thdp cia nhién liéu:

Q.= 81 Cy+300H,;-26(0,;-S,)-6(W,+9 Hy), kcal/kg

Q.= 10.000 kecal/kg

Rdc thdi y 1€ :

Réc thai y t& vdi cdc thanh phan chl yéu nhu: Bong bang, gidy, bao géi nilon,
vai, bénh phdm... ¢6 thanh phdn h6éa hoc C, H va O, khong c6 hinh dang, kich thuéc
xdc dinh, d6 4m dao dong 16n, nén khdi lugng rieng thap va ¢ thanh phén rét khic
nhau tlty thuoc loai bénh vién, phuong phép thu gom rdc, nén nhiét tri ctia rdc ¢4 gid
tri rdt khdc nhau. Theo s6 liéu caa cdc hoi nghi khoa hoc vé moi trudng, réc thai y (&
c6 thanh phan twong d6i nhu sau:

Thanh phan

. C H 0 N S A W Téng
st dung

% 2448 3,12 13,86 1,2 0,18 17,16 40,0 100

Nhiét tri thip cla ric (a = 1,0) tinh theo cong thitc cia D.I Mendeleev d6i
v6i chat rdn va 10ng s& Ia:

Q.= 81 C,+ 300 H,-26 (0 - S,) - 6(W, + 9 H,), keal/kg

Q.= 2.155 keal/kg

Kich thudc cg bin cia 1d:

* Nhiém vu thiét ké' 1o dot

Nhiém vu.tt'lié’t k& 10 d6t rac thai y & gém céc ndi dung co ban sau:

- Lo dét ric y t&€ theo cong nghé nhiét phan, gdm hai budng dot:
Budng so cdp: Nhiét do 600 - 800°C.
Budng thit cdp: Nhiét do trén 1000°C.

- Cong suét 1o : 25 kg ric/h

- Nhién li¢u sit dung: Dau DO

- Thoi gian lru khi trong budng dét thit cdp: > 1,5 gidy
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- Vat liéu chiu lira: Chiu nhiét do cao (t6i 1600°C).

- Tiét kiém nang lugng, chi phi van hanh

- C6 c4u tric phi hop; kiéu déng dep, hién dai; sira chita d& dang.

* Kich thudc ndi hinh [0

Budng so cép:

- Tham khéo cdc két qua nghién cifu trong dé tai "Khao sét d4nh gi hieu qua
cia cdc 10 d6t chdt thai y t€ khu vuc phia Nam" (S0 KHCNMT TP. HCM, nam
2002) ta nhan thdy dung tich 1am viéc clia budng dét: 0,53m’ [C], 0,6m° [E], 0,4m’
[G] trong tmg vdi ning sudt don vi cha budng dét: 100kg/m?.h [C], 70kg/m>.h [D],
100kg/mh [G].

- Theo kinh nghiém thiét k& 10 d6t dé dat duge nhiét cao khoang 1000°C trd
len, nhiét lugng thé tich budng lira phai dat khoang 300.000 Kcal/h cho 1m? thé tich
bubng dst.

Nhu vay, 25 kg rdc né€u chdy hoan toan s€ tdéa moét lugng nhiét 54.000 kcal
va nhiét b sung khoang 75.000 Kcalt (7,5 KgDO/h) dé budng so cdp dat nhiét do
yéu cdu. Téng nhiét lugng tai budng so cdp dat duoc:

Qsc = 54.000 Kcal/h + 75.000 Kcal/h = 129.000 Kcal/h.

Véi nhiét lugng nay dé ddm béo nhiét thé thé tich nhu néi trén va hoc tap cic
kinh nghiém cdc 1d dé co thi€t k&, thé tich budng so cp s& dugc chon la:

Vs = 0,44m*; Dai:700mm ; Rong : 690mm : Cao : 900mm.

Budng thit cdp :

Sau khi rdc va DO chdy & budng so c4p, khéi thodt ra vao budng thit cdp, dé
tao qud trinh chdy kiét, cén phéai dst b3 sung tang nhiét thé tai budng d6t thit cdp.

Nhiét lugng ciia khéi thodt khoi budng so cp, gid sl con lai ~ 60%, nghia 12
77.000 Kcal/h va budng thit cdp phai duge b8 sung khoang 55.000 Kcal/h (5,5 kg
DO/h) va chon thé tich budng khi thit c4p khoang 2/3 budng so c4p. Thé tich budng
thit cdp duge chon 1a:

V. = 0,30 m?; Dai: 460mm; Rong: 690mm; Cao : 900mm.

3.1.2. Vat liéu ché tao o

Lo d6t dugc thiét k& ché tao tir 2 loai vat liu chu yé&u - vat lieu chju hira va vat

liéu kim loai.
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a. Vat liéu chiu lira

Vat li¢u chiu l{ra bao gém vat li¢u chiu lira va vat liéu cich nhiét:

Vat liéu chiu lia chiu dugc nhiét dd cao, bén nhiét, chiju tai trong co hoc va
in modn hoéa hoc khi tiép xidc v6i moi trudng khi 0. Day 1a yéu ciu quan trong d6i
v&i loai vat liéu nay. Vi vay chon vat liéu chiu Ira sam&t v6i tinh chét bn axit ¢6
cdc thong s6 k¥ thuat:

- Do chiu lra : 1600°C.

- Do bén nhiét cao: Chiu dugc sy thay déi nhanh ctia nhiét do.

- DO bén héa hoc cao: Chiu duge moi trudng cb tinh axit cia 16 d6t réc.

- Cudng d6 chiu nén cao: 10 - 15 N/mm?

Vat lieu samdt hién duge san xudt trong nude tai nha mdy gach Dong Nai,
Cdu Dudng c¢6 gid thanh ré va nhiéu chiing loai hinh dang thich hop khi xay 1d dot
rac.

Vdr liéu cdch nhiét duge st dung 1am giam sy mat mét nhiét do din nhiét qua
tudng 10, dam bao duy tri nhi¢t do cao trong budng d6t.

Béng Cergmic ding cho 16p cdch nhi¢t bén ngodi, c¢6 cdc thong s6 k thuat
chinh sau:

- D6 chiu lira: 1400°C

- He s§ ddn nhiét : A =0,048 + 0,00014. t(w/m.do)

- Nhiét dung : 1,05 kT /kg. d9.

- Khéi lugng rieng : p = 130 kg/m’.

b. Vat lieu kim loai )

Khung, vo 15 ddt c6 nhiém vy béo vé 16p 16t vat liéu chiu lira bén trong va cn
chiu tai trong co hoc trong qud trinh lam viéc cia 10, ma khong ti€p xic vdi moi
trudmg nhiét do cao, moi trudng dn modn. Do d6 ¢6 thé sit dung cdc loai thép cacbon
thong thudng sin.cé trén thi trudng va gid thanh thdp. D6 12 thép CT3 khong cédn
phai qua cong doan xit Iy nhiét.

Phén tiép xic v4i nhiét do cao (ghi 19, dudng 6ng ...) phai sit dung thép chiu
nhiét hay gang silic.

3.1.3. Thiét bi d6t nhién liu

C4c 10 dé6t nhiét do cao thudng sir dung 2 loai nhién liéu ddu DO va gas. Gas
c6 hiéu suét chdy cao, dam bdo vé sinh moi trudng, chi phi xir Iy khéi thai it t6n
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kém hon. Nhung ddi v6i cdc dia phuong & xa, viéc trang bi ngudn cdp khi gas va
cung cdp khi gas khong phé bién. Vi vay, hién nay viéc sit dung ddu DO 13 thuan loi
va phit hop hon.

Thiét bi d6t nhién liéu c6 nhiém vu t8 chic qud trinh d6t chdy nhién liéu
trong 10 ¢6 hi¢u qua va ddp dng ché d nhiét do theo yéu cau thiét k& 16 dat.

Loai mo. ddt duge Iya chon phu thudc vao cong sudt.

Diing loai mod dét dp sudt thip véi phuong phép tao bui béng co hoc, ddm bao
d¢ phun suong cao.

Phuong phdp ddt nhién liew: Ap dung phuong phédp dét ngon lira nhim tang
cudng truyén nhiét bifc xa va déi huu.

Olympia (Nhat) 12 loai mo dét phd bién trén thi trudng hién nay.

3.2. BY loc khi thdi

Modun loc khi thai 14 bo xir 1§ bang vat liéu xdc tdc nhim gidm t6i da ham
lugng cua thanh phin khi doc hai c6 trong khi thai thodt ra tir 10 d6t dudi giGi han
cho phép cua Tiéu chudn Viét Nam TCVN 6560 - 1999 vé chét lugng khong khi, khi
thai 10 d6t chat thai rin y t€. BO loc khi thai dugce thiét k&€ sao cho gon nhe, dé dang
14p ghép v6i mot s6 loai 10 d6t chét thai rén y &,

Mot s6 qud trinh chuyén héa cdc khi doc hai c6 thé thuc hién bing xit 1y &
nhi¢t d9 cao hoic x&r 1y bang phan ing xdc tdc & nhiét do thép hon. Xic tic thuce
hién qué trinh oxy hod - khir, ddp ing cdc yéu cdu trong cong nghé xit 1y khi thai 1o
dot rac: )

- C6 hoat tinh cao chuyén héa cao d6i v6i mot s& chét 0 nhiém c6 trong khi
thai.

- C6 do bén nhiét va bén co cao.

- Hoat dong én dinh véi thdsi gian séng dai.

- D& tdi sinh khi cén hoat héa lai.

- C4u hinh thich hop dé khong gay trd luc cho dong khi.

Thé tich 16p xic téc duoc tinh qua biéu thdc:
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F - Luy lugng dong khi trong b xic tic, l/h

VHS - Téc do thé tich (x4c dinh bing thuc nghiém), h!

Vyr - Thé tich 16p xdc tée, 1

F=V,(1+1273) = 280,2x (1 +450273) = 742 m*h

V, - Luu Iugng khi thai (O°C, 760 mmHg).

Dé du phong khi thé tich khi tang dot ngot, lru lugng khi duge Iy 1a
1.000m*/h va VHS c6 gid tri 10.000, thé tich I6p xdc tic cdn thiét s& 12 100 lit.

Bo loc chita 2 hop xc tac kich thuée 400 x 400 x 700mm (D x R x C); thanh
hop xde tdc 2 16p duge bao 6n bing 16p bong gém céch nhiét Al,O; ddy 50mm va
can do nhiét do (xem phan Thiét ké& k¥ thuat).

B9 loc xi¢ tdc ¢6 kich thude ngoai hinh: 1000 x 900 x 1550mm

3.3, Quat, bo diéu khién kiém tra:
Quat cdp khong khi
* Luong khong khi dii dé chdy hoan toan lkg DO (e = 1) duge tinh theo
cong thic Rosin [61]: '
Vo = 0,8 (QYY,/1.000) +2, m®tc/kg
=0,8 (10.000/1000) + 2 = 10,0 m’tc/kg
Luong khong khi thuc t€ cén thiét (1dy o« = 1,25) :
Vo = 1,25x 10 = 12,5 m’te/kg
Luong khéng khi thue t€ dé chdy hoan toan 13kg DO :
VB = 12,5x13 = 162,5m’ tefke '
* Luong khong khi di dé chdy hoan toin 1 kg rdc (¢ = 1) duge tinh theo
cong thitc thuc nghiém:
Vo = a (ALY + W) /1000 , mitc/ke
= 1,1 (2155 + 40) /1000 = 2,4m3tc/kg
Luong khoéng khi thuc t€ cin thiét (1dy < = 1,4) :
VP =1,4x24 = 3,36 mtc/kg
Luong khong khi thuc t€ dé chdy hoan toan 25kg réc :
VR = 25x3,36 = 84mlickg
Tdng thé tich khong khi cdn dugc cdp d€ chdy hoan toan dau DO va ric:
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Quat cdp khong khi duge ché tao vé6i luu lugng 300 m*/, 4p sudt 50mm H,0O

Quat hut

Chuyén dong co hoc clia khi ngon lira, khi nhiét phan va khong khi trong 10
phu thudce vao ché€ d phan bs 4p sudt trong hé théng 10 dét réc tir cira nap licu dén
dinh &ng khéi.

Phan b6 4p sudt trong toan bd hé thong chiu tic dong cua cdc yéu t6:

- Ap Iuc clia mo d6t nhién lidu, budng khong khi bd sung, quat huit gio.

- Cdc t6n that 4p sudt trén dudng khi chuyén dong (t6n that do ma sét, tén
thét cuc bo va tén thit do 4p suét hinh hoc).

Cong sudt quat hiit duge tinh todn dé luon duy tri gid tri 4p sudt tai cira nap
liéu 13 58mm HZO di dé khong tran khi doc ra khu vuc 1am viéc, ddng thoi han ché
khong khi lanh bi hiit vao.

* Thé tich khi tao thanh khi dot chdy ddu DO

Thé tich san phdm chdy 1kg DO (c = 1)

V% = V% + Vi + Voo

V%o = 0,01866 (C +0,375.8)
=0,01866 (86,3 +0,375x0,5) = 1,61 m’tc/kg.
Vo, =0,79x V% + 0,008 x N
=0,79x 10 + 0,008 x 0,3 = 7,90 m*c/kg.
Vmo =0,111H + 0,0161 V% +0,0124 W
' =0,111 x 105+00161x10+00124x1 8 = 1,35 m’ tc/kg.

V% = 1,61 +7,9+ 1,35 = 10,86 m’ tc/kg.

Vi «c = 1,25 trong khéi ¢6 thém:

AV + Vg = (- 1) V% = 0,25x10=2,5m’ te/kg.

A Vipo = 0,0161 (e - 1) Vo = 0,0161 x 0,25 x 10 = 0,04 m® te/kg.

Thé tich sé&n phdm chdy cfa 1 kg ddu DO:

Vi = V% + A Vi + Vi + A Vigo = 10,86 +2,5 + 0,04 = 13,4m® tc/kg.

Téng thé tich sin phdm chdy khi d6t 13 kg ddu DO :

 Vpo=13x 13,4 = 1742 m’ wc/ke.
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* Thé tich khi tgo thanh khi dét rdc
Thé tich san phdm chdy 1 kg rdc (oc - 1)
V% = V% + Vo + Vo
V%02 = 0,01866 (C+0,375.5)
=0,01866 (24,48 + 0,375 x 0,18) = 0,46 m’tc/kg.
Vi =0,79x V% + 0,008 x N
=0,79%x2,4+0,008x 1,2 = 1,91 m®tc/kg.
Vo0 = 0,111H + 0,0161 VP + 0,0124 W
=0,111x3,12+0,0161 x 2,4 + 0,0124 x 40 = 0,89 m’tc/kg
V% =046+191+089 = 326 m’tc/kg.
V6i« = 1,4 trong khéi c6 thém :
AVy +Vg = (c-1) V% = 0,4x2,4 = 0,96 m’ ickg
A Vo = 0,0161 (e - 1) Vo =0,0161 x 0,4 x 2,4 = 0,02m’ te/kg.
Thé tich san phdm chdy cia 1 kg réc :
Vg = VOK{( + AV, + Vo + A Vo = 3,26 + 0,96 + 0,02 = 4,24m’te/kg
Tdng thé tich san phdm chéy khi d6t 25 kg réc :
Vg = 25x4,24 = 106 m® tc/kg.
Tdng thé tich sin phdm chdy ddu DO va réc :
Voo + Vg = 1742+ 106 = 2802 m’ tc
Luu lugng dong khi thai qua bd loc xiic tdc ¢6 nhiét do 450°C sé 1a:
F=280,2 x (1+ 450/273) = 742 m*h.
Dé du phdng, quat ly tam cdn ¢6 luu lugng 1.000 m’/h va 4p sudt hdt 300mm
H,O (t8n that 4p sust cda dong khi qua bo loc va clia dong khi qua cdc dudng 6ng
t6n thét 4p sudt).
B6 diéu khién, kiém tra
Bo diéu kiﬁén, kiém tra bao gém (so d6 bang dién diéu khién trong ban vé
thiét k& k¥ thuat thi&t bi d6t & cdc trang sau):
- Bo phan kiém tra nhiét do trong céc budng d6t so cip 600 - 800°C budng
dot thi cdp 1200°C.
- He¢ théng b4o hiéu bing dén trong diéu kién 1am viéc binh thudng va khi ¢6

su c6.
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3.4. Thiét ké'ché’tqo 1o:

3.4.1. Lua chon kiéu 10

Céc kiéu cu tao 15 d6t réc thdi rdt phong phd, da dang: Lo budng kiéu diing
va nim, 10 6ng quay, 10 tdng soi, 10 1am viéc theo chu ky hay lién tyc... nham dép
ting moi cong sudt va diéu kién van hanh khéc nhau.

Can cif theo nhiém vu thiét k€ va quy mo cong suét 10 d6t rdc y 1€, trén co s
phan tich, ddnh gi4 c4c mo hinh 10 d6t rdc theo cong nghé nhiét phan va dé han ché
chiéu cao nha xudng, han ché& bui bay theo khi thai va d€ thuan lgi cho qud trinh van
hanh, theo ddi thiét bi, cdc phdn budng d6t duge bd tri theo phuong ndm ngang. Ciu
tric cua 10 thuan tién cho qud trinh x4y dung, sira chita, van hanh va c6 hinh ddng
dep, hién dai.

Kiéu 1d dét rac da dugce lua chon dép ting cdc yéu cdu co ban sau:

- Quy trinh cong nghe, nang sudt va chat lugng xir 1y.

- Ché& d0 chdy va trao ddi nhiet.

- Diéu kién thao t4c van hanh, hi¢u sudt va tinh kinh t€ ctia thiét bi.

- Diéu kién b6 tri, 1ip dat hop 1y, ddp tng mit bing ctia bénh vién.

3.4.2. Kich thudc ngoai hinh 1o

Chiéu day- ciia tudmg, néc, ddy 1o phu thuoc vao nhiét do 10, yéu cdu nhiét do
v 10, 40 16n clia ndi hinh 10 va dige xic dinh theo kich thuée clia gach tieu chudn
cho ca 16p gach chiu nhiét va cdch nhiét.

Chon chiéu day 16p xay:

- L6p chiu lira day 230mm, I6p cdch nhiét bong day' 65mm, v 10 ton inox
day 1,5mm. Téng cong tudng 10 day 297mm.

- Kich thuéc cira 10 duge chon phit hgp véi dic tinh cla ric, lugng cip,
phuong phdp cdp theo kich thudc tiéu chudn cia cira 19, sao cho nhé ma vin thuin
tién cho thao t4c, van hanh. Chon kich thuéce cira 10 : 350 x 350mm.

- T kich thué6e noi hinh va chiéu day thé xay suy ra kich thuéc ngoai hinh 10
va céc kich thudc .¢6 lién quan khéc cha 10.

Kich thuée ngoai hinh 10 (véi cyclon) s€ 14 :

Dai: 2.310mm ; Rong: 1.280mm ; Cao: 2.000mm.
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3.4.3 Thiét k&€ k¥ thuat 1o d6t rdc y t&€ CAMAT

Tir cdc k& qua tinh todn & trén, ching t0i di tién hanh thiét k& 10 d6t rac thai
y t& (ban v& thiét k&€ k¥ thuat cdc bo phin cla 10 dét ch4t thai y t€ duge trinh bay &
céc trang sau).

bi ché tao 1 1d d6t chdt thai y t€ (thong s k§ thuat duge néu ra & bang 17)
va 5 b loc khi thai cho 10 d6t rdc y t€ bénh vién huyén, 1 b loc khi thai cho 10 dot
rdc y té€ bénh vién tinh.

Bang 17: Thong s6 ky thuat ciia 10 CAMAT

Thong s6 ky thuat Don vi Gié tr1
Ning suft dot kg/h 25
Nhiét do budng so cp °C dé&n 800
Nhiét do budng thit c4p °C dén 1200
Dung tich budng so c4p m’ 0,45
Dung tich budng thi cdp m’ 0,30
Dung tich cyclon m’ 0,20
Thoi gian luu chdy trong budng thit c&p S >1,5
Nhiét d6 mit ngoai thanh 1o °C < 40
Ap sut trong 15 khi IAm viéc mmHg | <760
Mo dét Olympia SN — 3L kg/h 2-8
Tiéu hao nhién liéu DO Kg/h 13
Tiéu hao dién ning Kw/h 8
Quat c4p khong khi m’/h 300
Quat hut m’/h 1000
Kich thuéc lo DxR x C _ mm 2310 x 1.280 x 2.000
Kich thuée b loc xic tac mm 1.000 x 900 x 1.550
Téng trong lugng 10 kg 4000
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3.5. K&t qud hoat dong clia 15 d6t réc y &

Lo dat rdc y t&€ CAMAT duge thiét k&, ch€ tao va dua vao sir dung tai Trung
tam y t€ Binh Giang, tinh Hai Duong tir thdng 10 n&m 2003 ( Bién ban ban giao thiét
bi & phu luc B.3.5).

Trung tam k§ thuat 1 thu¢c Téng cuc tiéu chudn do hudng chat lugng di tién
hanh 14y méu phan tich thanh phdn khi thai khi 16 hoat dong. Két qha phan tich dugc
phan anh trong bang 18 (phu luc B.3.5).

Béng 18: . Két qua phén tich khi thai tir 10 CAMAT

TCVN

Stt Thong s6 bon vi Két qua 6560-1999
1 Bui mg/m’ 76 100
2 HCl mg/m’ 41 100
3 CO mg/m’ 94 100
4 NO, mg/m’ 88 350
5 SO, mg/m® 133 300
6 Cd mg/m’ 0,1 1

7 Hg mg/m’ 0,1 0,5

8 Téng kim loai mg/m’ 0,4 2

9 Téng céc hop chit mg/m’ 8,6 20

" hitu co

K&t qué phan tich & bang 18 cho thdy néng d clia cac khi thai déu ¢ dudi
ngudng cho phép cha tiéu chudn TCVN 6560-1999 vé chét lugng khong khi, khi thai
1d d6t chat thai rin y t&.

Trong chuong 3 d trinh bdy co s& tinh todn qud trinh chdy, da thiét k& va ché
tao 10 d6t chat thai rédn y t&€ CAMAT véi cong sudt 25 kg rdc/h. Lo da duge dua vao
sir dung va dép ing tiéu chudn chét lugng khi thai.
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KET LUAN
D@ t2i da lioan thanh nhitg nhiém vu dé ra véi cdc noi dung chinh:

1. Nghién citu, ch€ tao vat liéu xic tic perovskit LaCuy Mn, O,
bién tinh bing CeO, dé xir 1y cdc khi CO, NO,. Trong hé 1uon t6n tai 3 pha:
Perovskit, fluorit vA tenorit. Nhiét do 1am viéc t6i vu clia xic tic & viing 450°-
500°C.

2. Téng hop, nghién cttu hé xic tdc don 6xit kim loai chuyén ti€p
CuO/AIK, hé¢ ludng oxit kim loai chuyén ti€p CuO - Cr,0,/MnO va hé xic
trén co s& oxit kim loai quy Pt-Rh/ y - Al,O, cho qud trinh 6xy hod va qua
trinh khlr khi. Viéc két hop 2 hé xic tdc 6xy hod va khir trong ciing bo loc dap
tng yéu cdu xU-1y khf thai tir 1o dét rdc y t€. DA tdng hop 250 kg vat liéu xic
tdc chita d4t hi€ém va xic tdc trén chat mang xir 1y khi CO, NO, tir 106 d6t rdc y
te.

3. Pa thiét k&, ché tao 1 10 d6t rdc y t&€ ¢6 bo loc khi dé xtr Iy chat
thai rin bénh vién va 5 bo loc xtc tdc cho 16 d6t rdc y t€ bénh vién cdp huyén,
1 bd loc xdc tic cho 10 d6t rdc y t&€ bénh vién cdp tinh. Lo d6t rdc y t€ ché tao
da duogc dua vao st dung tai Trung tdm y t&€ Binh Giang, Hai Duong tir thing
10 nam 2003, d4 duoc dénh gid chat lugng khf thai va hoat dong binh thudng

dap tng yéu cdu xur 1y rdc cta co sd.
KIEN NGHI

Dé ¢6 thé sir dung rong rai vat liéu xdc tdc x{r 1y khf thai ciing nhu 1o
dot rdc y t& ¢6 bo loc xir 1y xiic tac, Ban chl nhiém dé tai kinh dé nghi Hoi
déng nghiém thu kién nghi v6i cdc Bo, Nganh quén 1y Nha nude cho phép sin

xudt loai 16 d6t rdc y t&€ nay dé cung cdp cho cdc bénh vién.
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X -

LO CAM ON

Ban cht nhiém dé tai " Cong nghé ché€ tao vat liéu xidc tdc x& 1y khi
thai tir 10 d6t chat thai y t&€ " xin chén thanh cam on By Khoa hoc va Cong
nghé, Ban chu nhiém Chuong trinh nghién ctru Khoa hoc va Phat trién Cong
nghé vét liéu méi da giao nhiém vu va tao diéu kién, gitp 4G trong qud trinh
thuc hién dé tai.

Chiing 101 chan thanh cam on Ban lanh dao Vién Khoa hoc vit liéu
thudc Vién Khoa hoc va Cong nghé Viét Nam di tao moi diéu kién thuén loi
dé chiing t61 hoan thanh t6t dé tai.

Tap thé cén bod tham gia dé tai bay tb 10ng biét on sdu sic 61 cdc ban
dong nghiép & I;rbng va ngoai Vién da nhiét tinh gitip d& ching toi trong qud
trinh ti€n hanh thuc nghiém ciing nhu nhitng déng gdép ¥ kién, nhan xét va

danh gid vé chét lugng ban bio cdo.

.87



TAI LIEU THAM KHAO

1. Vén dé 6 nhiém khong khi. S& Khoa hoc Cong nghé Moi trudng Tp. H6 Chi
Minh,1998.

2. P. Mériaudau. Xiic tdc Xir 1y Khi thai. Bai giang 16p Xdc tdc hé 1996, Tp. HCM.

3. Paul Mériaudeau, N.H. Phu. Lép hoc xic tdc ¢ Viét Nam l4n thit 3. Ha Noi, 6-
9/11/1999. VN 1999.

4. 1¢& Vin Tiep, nguyén Qudc Thi&t. Nghién cifu khir ¢6 xic tdc NO, trong di¢u
kién du 6xy va c6 mit hydrocacbon. Cic bdo cdo khoa hoc Hoi nghi Xiic téc -
H4p phu toan qudc 14n thit 2, Ha Noi, 6/2001, tr. 350.

5. Tran Vin Nhén, Khiic Quang Dat, Lé Thanh Son, Cic bio cdo khoa hoc Hoi

nghi Xic tdc - Hap phu toan qudc 1an tha 2, Ha Noi, 6/2001, tr. 281.

Tran Vin Nhan. Hod 1y, Tap 3. Nha xudt ban Gido duc 1999.

Luu Cdm Loc. Ho4 hoc xir 1y moi trudng, 2001.

S. Ozkara, A.E. Aksoyhi and A.K. Akin. Abstract of European Cat. V, 2001.

S. Scier, S. Minico, C. Crisafulli and A. Pistone. Appl. Catal. B: Environmental,

2002, 40, 43.

10. V.I1. Parvulescu, P. Grange, B. Delmon. Catal. Today, 1998, 46, 233.

11.F.Janssen, R. Meijer. Catal. Today, 1993, 16, 157.

12. R.I. Pusateri, J. R. Katzer, W. H. Monaque AICHE J, 1974, 2,19.

13. A. Fritz, V. Ritchon, Appl. Catal. B: Environmental 199,’13, 1.

14. R.Bélanger, J.B. Moffat Appl. Catal. B : Environmental, 1999, 13, 167.

15.F. C. Meunier, J. P. Breen and J. R. H. Ross. Chem. Commun, 1999, 259 .

16.F. C. Meunier, J. P. Breen, V. Zuzaniuk, M. Olsson and J.R . H. Ross. J. Catal.
1999, 187,493 .

17. A.Amirnazmi, J.E. Benson and M. Boudart. J. Catal., 1973, 30, 55.

18.Y. Chi. S. S. C. Chuang. Catal. Today, 2000, 62, 303 - 318.

19.18. K. Shimizu, A. Satsuma. T. Hattori, Appl. Catal. B: Environmental 2000, 25,
239,

20. M. C. Kung, J. H. Lee, A. Chu - Kung and H. H. Kuong. Stud. Surf. Scie. Catal.
1996, V 101, Elsevier Scie. B. V, 701.

S

88



21. E. Joubert. Thesis, Poitier, 1999.

22. Trin Van Nhan, Khic Quang Dat. Anh hudng ctia ham lugng CeO, va phuong
phdp tdm CeO, lén chdt mang t6i hoat tinh 3 huéng cia xdc tic Pt.Rh. CeO,
{A1,05.Tap chi Hoa hoc, 2000, T.38, 54 1, tr. 30.

23.F. Fajardie. Thesis, Paris, 1996.

24. M. Berger. Thesis, Paris, 2000.

25. E. R. S. Winter. J. Catal., 1971, 22, 158

26. A. Amirnazmi, J. E. Benson and M. Boudart. J. Catal., 1973, 30, 138.

27. J.W. Hightower. Catalysts for Automobile Emission Control. Preparation of
Catalysts, Eds: B. Delmon, P.A. Jacobs and G. Poncelet, Elsevier, 1976, 615.

28. Qin Shuncheng, Zhu Ziying, Xu Huiping. Comments on the Re- Catalytic
purification for Automotive Exhaust, Pro. of 1% Int. Conf. V2. Pergamon Press,
1988, 1187.

29. Catalyst Hanbook, springer-Verlag New York Inc, 1990.

30. Ho Si Thoang, Hoanh Danh Lanh, Le Van Tiep. Effect of surface reaction on
aclivity and selectivity of supported catalysts. React. Kinet. Catal. Lett., 1987,
35, 1-2, 163. '

31. M.S. Zakharvskji. Kinetic and Catalysis, Leningrad University. Leningrad,
1963, 227.

32. New ways to reduce automobile pollution in Industry and Enviroment, July-
December 13,1990, 3-4,48.

33. Fu Chong Yue, Li Jianchun and Li Song Ren-Proceeding! of the fist international
conference on the metaaing and materials science of tungsten, titanium, rare
earths and angimony, 1998, 2, 1187.

34. Weinheim . Environmental Catalysts, Wiley-VCH 1999,

35. C. Schalater. SEA techn, Pap, Ser. N°780199 presented at SEA Automotive
Engineering Congres, Detroit, 1978.

36. J.LE. Kubsh, J.S. liieck and N.D. Spencer. Cerium oxide Stabilization: Physical
property and three-way activity considerations. Catalyst and Automotive
pollution control IT, Ed. A. Crucp, Elsevier, 1999, 55.

37. Cerium in Automobile Catalyst, Ric-News N1, 1999,p.7

89



38. P. Maestro, D. Huguenin. Industrial applications of Rare Earths: Which way for
the end of the century?. J. Alloys and Compounds 225, 1995, 520.

39. R.J.H.Voorhoeve, J.P. Remetia and Trimble Ann, N.Y.Acad. Sci 172, 1976.

40. D..Jovanovie, V.Doudur, A.Terlecki, Baricevie and B.Grbie. Three-way activity
and sulfur tolerance of single phase perovskite.

41. Mark D. Fokema and Jacke Y, Ying. Catalysis Reviews 43 (1&2) 1-29, 2001.

42. The Handbook on the Physics and Chemistry of Rare Earths, Ed. by K.A.
Gschneidner, Jr. and L. Eyring, V. 29, Elsevier Amsterdam, 2000.

43. M.A. Pena ar.lc'l J.P.G. Fierro. Chemical Structures and Performace of Perovskite
oxides. Chem. Rev, 2001, 101, 1981.

44. R. Collongues. La non-Stoechiometrie , University Paris VI. Paris, 1971.

45. Trung tam Thoéng tin tr liéu Khoa hoc vd Cong nghé qudc gia. Tdng luan
KHCN-KT quan ly chét thai y t&., 2000, S6 6, 148.

46. Phing Chi Sy. Nghién cttu mot s bién phdp thich hgp nhdm quan ly
CTRCN&CTINN ¢ Tp.HCM. S¢ KHCN&MT Tp. HCM.2000.

47. BoO KHCN&MT. Tiéu chuin moi trudng Viét Nam, Ha noi 1995.

48. Bo KHCN&MT. Tiéu chudn Viét Nam TCVN 6560-1999, Chat lrgng khong khi
- khi thai 10 d6t chat thai rac y t€ - Giéi han cho phép.

49. Supply of the Hoval Multizon Incineration Type GG-42, Cf -42 for Hospital
waste Treatment - Presented HCM City. Service of Public works and Trans
Portation.

50. G.B. Bockji, Crystal Chemistry. Nauka, Moscow 1971.

51. Lé Van Huan va nnk. Nghién cttu ché tao hén hop xic tic khi thai chita dat
hi&€m, Hoi nghi vat 1y toan qudc 1dn thit V, Ha Noi 4-5/1/2001.

52. Lipson H and Steeple H. Interpretation of X-ray powder diffraction pattemns,
Mac Millan-London, St. Martin's press-N.Y 1970.

53. Luu Minh Dai, Ding Vi Minh, Vii Thi Yén. Tdch va 1am sach La trén h¢ chiét
nhiéu bac, Tap chi Hod hoc, 1993, T. 31, 56 3, , tr. 14

54. Luu Minh Pai, Pang Vi Minh, Vi Thi Yén. Lam sach Xeri bing phuong phdp
chiét v6i Tributylphotphat. Tap chi Ho4 hoc, 1990, T. 28, s6 4, tr. 4.

55. L. Chen, T. Horiuchi, T. Osaki, T. Mori. Appl. Catal. B: Environmental 1999,
23, 259.

90



56. K.C.C. Kharas. APP. Catal. B2, 1993, 207.

57. NW. Hayes; W. Grunert, G.J. Hutchings, R.W. Joyner, E.S. Shpiro. J. Chem.
Soc., Chemn. Commun, 1994, 531.

58. O. Gorce, Thests, Paris 2001.

59. Heterogeneous catalysis in practice, Chemical Engineering Series, Mc Graw-
Hill book Company, 1980.

60. Hoang Kim Co va nnk. Tinh todn k¥ thuat nhiét 10 cong nghié¢p. Tap I. NXB
KHKT, Ha Ngi, 1985.

61. Pham Lé¢ Dén, Nguyén Cong Huén. Cong nghé 10 hoi va mang nhiét. NXB
KHKT, Ha Noi, 1999.

91



PHU LUC

92



€6

TONG HOP TINH TRANG HOAT DONG CUA 20 LO DOT RAC Y TE

pA DUCC THAM DINH VA PO LAY MAU KHI THAI

R &

TEN DON VI DANG KY PIA CHI CUA PON VI [ TENKY HANG CO SO DIA CHI LAP DAT | TINH TRANG HOAT KET
T THAM DINH LO DOT DANG KY THAM HIEULOAI | THIET KE CHE VAN HANH LO DONG QUA DO :
DINH LO pOT LOBOT TAO LO DOT poT ] |
| | Bénh vién Da khoa Quidng ngdi | 184 Dai 1o Hung HOVAL {HOVAL Bénh vién Da -Hoat dong 16t Dat
— Tinh Quéng ngai vuong - MZ2ric | WERKAG- khoa Quing ngdi | -Dat 6ngay/tuin 10711
DT: (055)822641 25-30kg } Thuysi Diachi: } - Tinh Quang -Vé sinh MT 16t |
' ric/h FL.-9490Vaduz ngii i
[ 2| Bénh vién Da khoa Sa déc — Quéc 19 80- Khom HOVAL | HOVAL Bénh vien Da -Hoat dong 15t Pat |
| Tinh Déng thip 3- Phuémg 2- Thi xi MZ2 WERKAG ~ khoa Sa déc - -Khoéng.cd hé thong 10/11 ;
f Sa déc- Tinh Ddng 25-30kg | Thuy sI Djachi: | Tinh Péng thip sty nudc thii. |
thip - DT: ric/h FL-9490Vaduz
L | (067)862347 |
! 3 | Trung tam nghién clu img ! S6 1 Mac Dinh Chi- Ld doétrdc | Trung tam nghién | Bénh vién Pa -Dét 6ngiy/tudn ‘. Dat
| dung & w vincdng nghé mol Phudmg Bén nghd- RET 50 |cuuimgdung & | khoa Tinh Séc -Quy trinh nap ric LG, 11
l trudng — Vién Co hoc img dung | Quan [- Tp. HCM - 50 kg rac/h | tr vAncdng nghé | rdng khong dam b2oan |
b DT: (08)8225106 moi trudng - Vién todn. ;
P ; Co hoc ing dung -Khi d&t 6 khdi den
i trén miény 1o ;
( [ . - C6 hé thone SL khi !
| 4 | Trung tam nghién ctiu ng S6 ! Mac Binh Chi- Lddéirdc | Trung tdm nghién | Trung tim lao & | -Ld.ddtdihong béc | Khong
[ dung & w vancong nghé moi Phudng Bén nghé- RET20 |cituingdung & | Bénh phdi Tién dét phdi dot biang do
[ trudng ~ Vién Co hoc img dung | Quan I- Tp. HCM - 20 kgric/h | wvincéng nghe | giang cli. : !
r DT: (088225106 moéi trudng ~ Vién -Kheng ¢i diéu kin | %
:J | Cg hoc img dung do. B !
5 | Vién Lao & benh Phdi 120 Hoang Hoa HOVAL [ HOVAL J Vién Lao & bénh [ -Dét 06 ngdy/win. | D
I Thdm —~ Ha ndi - DT; MZ2 WERKAL - Thuy | Phéi - Lo dot hoat dong [0/11
3 (04) 8326249 25-30kg | si_Dia chi: PL- (6t !

'7°7°% D01 ALY
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»

ric/h

9490Vaduz

[
6

/

Bénh vién Gang thép Thdi

nguyén

Phuéng Trung thanh
- Tp. Thai nguyén -
PT: (0280)832255

VH- 118
20 kg ric/h

Vién Hod hoc,
Trung tam khoa
hoc tu nhién &
cong nghé Qudc
gia- Dia chi:
dudng Hoang
Qudc Viét-Ha nai

Bénh vién Gang
thép Thdi nguyén

-Dét 1-21an/tuin.
-Lo dét di xudng
cap.

-Cua 10, than 10 da
hu hong nhiéu,

-L& d6t cd hé thong
su 1y khi

Duat
[0/11
Bui
khéng
dat

mgm 3

But

114100 i

|

Tp. H6 Chi Minh

|

I

Cong ty méi trudng Da thj —

42— 44 V5 Thi Sdu-
Quan [ - Tp. HCM -
DT: (08)82%1975

HOVAL
GG42
7000-8000
kg ric/h

HOVAL
WERKAG - Cty
Basse Sambr
ERSA
Engineering

Trung tam hoa
ting Binh Hung
Hoa x3 Binh
Hung Hod huyén
Binh Chanh - Tp.
HCM

-Dér 06ngay/tudn
cong xudr 07 tin
rdc/ngay.

-Lo dét hoat déng
1.

-Lb ¢6 heé théng surly
khi thai,

10711

8

Nga)

Trung tam dng dung & chuvén
giao cong nghe (Coéng ty Thai
Son - Trung 1@m nhiét ddi Viét

Budng Nguyén Van
Huyén Cau gidy -
HN DT: 8511975 -
FAX: 8512337

TSH - 20G
20 kg ric/h

Trung td4m ting
dung & chuyén
glao cong nghé -
Céng ty Thdi Son

Bénh vién 173,
Cuc quan y bo
qudc phong. Dia
diém: 786
Nguyén Kiém
Quan Go gip -
Tp. HCM

-L& dét dang hoat
déng.

-C6 hé théng su ty
khi thai.

-Kht dét van con
khét den trén miéng
6ng khéi.

But
RPN

9 | Bénh vién Baria — Tinh Ba ria

i Ving tau

|

Khu phé 4 phudng
phudc Hung, thi x3
Ba ria - Tinh Baria
Ving tau - DT:
064.825154

HOVAL
Muitizon
plant type
M22
25-30 kg
ric/h

HOVAL
WERKAG, Made
in Austria
Diachi: FL -
9490 Vaduz-
Auslrasse-
Leichienstein

Bénh vién Ba ria -
Tinh Ba ria Ving
1au

-Lo dot hoat dong
161

-Dot 06ngay/udn
-Vé sinh khu vue
mot trudmg 15 dot
dam bdo. _
-Quy trinh vin hinh
én dinh.

but
9/1.

10 | Cong ty TNHH Phit trién Cong

' nghé cao Huv Hodne

38 Minh Khai Hai
Ba Trung Ha néi-

Céng ty TNHH
Phdt trién Céng

Cong ty TNHH
Phdt trién Coéng

-L& dét chua 1dp dat
Va0 CO SO Y 1€

Khong

i do
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Ngoc Cong vi Ba

45 kg ric/h

Trungtdm khoa

phéi Quing ninh

-Khi dot edn nhiéu

i DT: 8638937 [ nghé cao Huy nghé cao Huy -Da hong becddt
; I Hoang Hoang khéng du DK do
* 11 i Trung tdm nghién clu cony 268 Ly Thudng Kiét 30-40 kg | Trung tam nghién | Bénh vi¢n Da -Dét 03ngay/tuan. Bat
nghé va thiét b cong nghiép - | quan 10 Tp. HCM ric/h citu céng nghé va | khoa khu vue Ci | -Cin cdi 1ién quy 10/11
DH Béch khoa Tp. HCM DT: 08.8651664 thi€t bj cong lao minh, M0 cdy | trinh nap rdc.Khi bo
FAX: 08.8636866 nghiép - DH Bich | — Bén tre xung rdc vio 16 cd i
khoa Tp. HCM khéi den tai miéng | '
ong khéi
12 | Bénh vién Da khoa trung tam 270 Trdn Hung Dao TT cong nghé méi | Bénh vién Da -Lo dét did hu hong Bt ..
tinh Phd yén thi xa Tuy hoa - Tinh trudmg (ENTEC) | khoa trung tdm nhiéu, /1
phd yén Dia chi: 439~ A9 | tinh Phi yén -Khong didu khién &
, Phan Van Tri khéng ché
! : quan Go vap Tp. dugerhiét dé dot.
! HCM -Clra 16 & thinh 0
| l dd hu hong.
‘ ! | -Khi d6t khéi den
| nhiéu trén migng ong
khoi
-VS MT xung quanh |
| 10 khong dim bio |
: ' - Cé hé theng St bui
13 ; Trungtdm ¢éng ngh¢ nhigt lanh | 149F Doi cdn Ba DAR - 530S | Trungidm céng Xudng cta Trung | -Chua dua vio su D Dl
' ' dinh Ha ngi - DT: 100 kg |nghénhi¢tlanh |tamcongnghe  [dunguicosdye | 9/l
8235158 ric/h nhiét lanh - Tu -Quy trinh nup ric
| ! liém— Handi. | chua dam bio 5/Lin
| I . -Khi dstcon nhidu |
3 i * khoéi den i 3
P4 NiEnvan by thuoe Trungtam 46 Nguyén Van TBD - 45 | Vién vatly thuéc | TT Lao vi bénh -Quy trinh nap ric ' Dt
chua dim bdo 5'/lin. ,' 10711
|

i khoa hoc ty nhién & cong nghé
i Quoc gia

dinh—-HN DT:
04.8347206 '

hoc tu nhién &
cong nghé Qudc
gia

|

Kkhéi den i midng
i dng kho
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{713 [ Béah vign Trung uong Hud 16 Lé lgi — thanh HOVAL ] HOVAL Trong khudn vién | -Dét ric 06ngay/tuin ’T‘JL}(
: phd Hu¢ - DT: MZ4 WERKAG Made | Bénhvién TW -Khidoétriccdncd | 9/11
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| §s customs
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16 | Xinghiép x{r 1y chdi thdi bénh | Tay mé Tu liem - Delmonego | Delmonego — Tay md - tir liém Dat
vién truc thudc Cong ty moi DT: 04. 8374490 - Irtalia Ttalia - HN 8/11
| trudmg d6 thi Ha noi Dia chi: 20025
! ‘ LEGNANO (MI)
] - VIA NOVARA,
‘ ' ! 81 Italia
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: : quinlQ Tp.HCM
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Phu luc. B.1.1.4

GIAN PO PHAN TICH NHIET TG-DTG VA DTA

Thermal Analysis Data

TGA DrTGA
% . . ‘ ) mg/min
110.00f
+0.00
100.00}
10.05
226.50C
0.952myg
90.00; -8.122%
10.10
-0.53dmg
£38.00C
-4.558%
949.88C
80.00t ; 1+0.15
| " L 1 1 1 1 1 1 1 1
(.00 S 500.00 ; 1000.00
' Temp[C] S

File Name: C307S3.D60 '
Detector Type: Shimadzu TGA-50H "
Sample Name: Mau $-03 .
Woeight: 11.72[mg}
Cell: Platinum
Atmosphere:  Air
Commaent: P. Anh Son - DHKHTN )
Temp Program SHIMADZ} CORPORATION
Rate Hold Termp Hold Time . ., : o INSTITUE OF CHEMISTRY
[C/min] {o3] {min) Tel. B8 345 406

10.0 850.0 0.0

Hinh 8 — Gidn d6 TG-DTG cia miu xic tic LCM.
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Thermal Analysis Data

DTA
uv
10.00 )
513.19C
228,93C
0.00}
432,91C
76.94C
-10,00} v
1 i L - 1 " M L 1 1 1 " 1 ) 1 1 -
0.00 200.00 400.00 600.00° 800.00
Temp[(]
File Name: B30753.D60
Detector Type: Shimadzu DTA-50
Sample Name: Mau S-03
Weight: 28.86[mg]
Cell: Platinum
Atmosphere:  Air
Comment: P. Anh Son - DHKHTN
Temp Program SHIMADZU CORPORATION
Rate Hold Temp Hold Time INSTITUE OF CHEMISTRY
[C/min) [C) [min] Tel. & 245 406

10.0 700.0 0.0

Hinh 9- Gian d6 DTA ctta miu xic tic LCM
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PHU LUC 3

ANH CHUP HIEN VI DIEN TUBE MAT (SEM)

108n 020090

Anh 1 — Chup hién vi b& mit LCM

L .gPKY X2.008 - . 18hn 020382

Anh 2 — Chup hién vi bé mat LCM+7%CeO,

100



Anh 4 — Chup hién vi bé mit LCM+15%Ce(C,0,),

101°



Theta - Scale ’ SIEMENS DSBB®, X~-Ray Lab., Hanoi 27-May—-Z802 @9 :27
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2-Theta - Scale . SIEMENS D5@@B, X-Ray Lab., Hanoi 31-Mar—-28083 16 53
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25 3¢ 35 1] 45 =% S5 [5Y%) 65

C '“\USERDATANULIEUNNHIEM3 .RAW NHIEM3 (CT: 8.7s, SS:0.838dg., WL:@ 1.5486A0, TC ' Room)
5-9661 D Cu0 Tenorite, syn (HL:@ 1.54B6A0)

22-06641 LaZ203 Lanthanum Oxide (WL: 1.54B640)

34-8394 x Ce0Z Cerianite-(Ce), syn (HL:@ 1.5406ARc)



Z2-Theta - Scale SIEMENS D5@98, X-Ray Lab., Hanoi 31-Mar-28a3 16:39
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—-2.754

Cps

- - 1.946

1. 355

—3.8594
T 2.254

.98

T L] T T

T LJ T T ¥

¥ | eyt L 1 1

25 38 35 4 45 59 55 (5Y%] 65
C 'NUSERDATANVLIEUNNHIEMZ .RAW NHIEMZ (CT: B.7s, S55:8.838dg, WL'@ 1.54B6A0, TC : Room)
S-B661 D CuO Tenorite, syn (HL: 1.5486A0) :

22-8641 LaZ203 Lanthanum Oxide (lWL:!: 1.5486A0) ) '

34-0394 * Ce02 Cerianite-(Ce), syn (WL: 1.54806a0)
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PHU LUC 6

VIEN KHOA HOC CONG HOA XA HOI CHU NGHIA VIET NAM
VA CONG NGHE VIET NAM Poc lap - Tuw do - Hanh phiic
VIEN HOA HOC
PHONG PHAN TICH UNG DUNG
KET QUA PHAN TICH

Ngudi glri mau: 6ng Luu Minh Dai
Loai mau: oxit hén hop
Ngay gui mau: 20/10/2003

Két qua phan tich tinh ra ham lugng % khéi lugng

STT M1 M2 M3
Cu0 ‘ 15,67 15,85 15,78
MnO, 16,85 17,35 17,22
La,0, 66,96 66,50 ' 66,60
Vién Hoa hoc x4c nhan chit kj cua Nguoi phan tich
| PGS Lé Luong
RHONG PHONG ™ i
SUAN LY TENG HOP PGS Lé Luong

Pl Tty Fr Hicong
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Z2-Theta — Scale

3206 .00

Cps

N %]%)

5-D661

SIEMENS DSBOO, X-Ray Lab., Hanoi Z5-May-28B8Z 18:19

1 I 1 L] I I F Ll 1 1

Hinh 10 - Gian 4¢6 nhiéu xa tia X clta miu xic tdic LCM

L : Pha LaCuy,Mn, O,

g ong ayg

lll'lhll"l_l__'_'l_l o =T

T T —l L
35 9@ 45 5P 55 58 &5 78 75 B

C N\USERDATANVULIEUNDAINS®3 .RAW SB3 3B-/30 (CT: ©@.7s, SS5:9.848dg, HL'@ 1.54B6Av0, DX:-.824, TC ' Room)

36-8B815
35-1483

D CuD Ternorite, syn (WL 1.5406A0)

La gamma-Lanthanum (WL:@ 1.5406A0)

CuLa0Z Copper Lanthanum Oxide (HL. 1.S40&rA0
12-8716 D Mn02 Puroclusite (WL:@ 1.548B6RA0)



2-Theta - Scale S1EMENS DS@POQ, X~Ray Lab., Hanoi 25~May-20802 14 :33
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3088 .08

Hinh 12 - Gidn d6 nhiéu xa tia X clia miu xiic tdc LCM+10%Ce(C,0,),

L : Pha LaCy Mn, O,

Cps

25 30 35 49 45 5@ 55 [=Y%) 65 ird) 75
C :NUSERDATANULIEUNDARINSOS .Rall S@5 38730 (CT: ©.7s, S5:8.24Bdg, WL: 1.54B6Ao, DX:-.B25, TC : Room)
S5-2501 D Cu0 Tenorite. san (LL: 1.5406Ag ) :
36-9815 La gamma—-Lanthanum (WL: 1.54B86R0)

N 1Z-071e L M0 Parelurite L0 1S4k

LOT
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Z-Theta - Scale

STEMENS DS@ea, X-Ray Lab.,

Hanoi 25-May—-2882 12111
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C :\USERDATANULIEU\DAI\SP4 .RAL S04 3930 (CT: ©.7s, SS:0.04@dg, WL:@ 1.5486Ac, TC ! Room)

43-1082 C Ce0lZ Cerianite, sun (WL 1.540&A0)
5—R661 D CuO Tenorite, syn (WL: 1.5486A0)
2e-D21C La gamma-Lantharnum (WL 1 .53068A00

12-8716 D Mn0Z Pyrolusite (WL! 1.54B6A0)

DX = .qu »




Theta - Scale SIEMENS DSBP@, X-Ray Lab., Hanoi 25-May-2882 14:35
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C \USERDATANULIEUNDARINSPE .RAW S06 3830 (CT: ©@.7s, 55:0.94@dg, WL:@ 1.S4B6pPo, DX:+.8B25, TC ! Room)
— 43-1882 C Ce02 Cerijanite, syn (WL:@ 1.5486A0)
o 5-0661 D CuO Tenorite, syn (WL: 1.5486AR0)
O 22-8641 La203 Lanthanum Oxide (WL:'@ 1.54R@6A0)
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Luy C. B.1.2.

" TONG CYC TIEU CHUAN DO LUGNG CHAT LUONG
(Directorate for Standards and Quality)
9 TRUNG TAM PO LUONG
v 1 l {Vietnam Metrology Institute)
Add: Dqu\gHodngQuéc\néf-Nchdé-Cﬁugidy- HA néi

Tel: (84-4) 8361872 - 8343060; Faux: +(84-4) 8344260; Email: vi@fptvn

GIAY CHONG NHAN
KET QUA PO, THU NGHIEM

(Measurement & Testing Certificate)

S6vy:  VO3.CN6.083.02

Ten d6i tuong do/ thir nghiém (Object):  Monolith khi thdi
Kiéu (Type): ~ Hinh 14p phuong S8 (Serial M) M4 + M7

Coa s& san xuit {Manufacturer): P h&ng VL gé'm vad xtic tdc-Vién KH V@t liéu.
Bic trung k§ thujt (Technical Specification):  Thit luc nén v&t miu

Ca s& stt dung (Customer): Vién Khoa hoc Vit liéu

Phuong phép thuc hién (in accordance with): VO03.PP3.15

Két qué (Results):
Xem két qua do trang sau
(See the results of the calibration on the next page)
Ngdy27 - thdngoz ndm 200
{Dute of Calibration)
Trudng phong thi nghigm A7 Glam d&c‘
{Head of the calibration Laboratory) Trung tom Do ludng
' = 7.7~ {Director)
\[/ Lo Ll
~ 3 LT R
Vo Sanh . —
. A
N . .,/ . Sl e
T ;4/;—, TrLSE %.‘(?é‘
Trang: ﬂ(/ Khdng dugc sao chép rot khi gidy chimg nhdn c6 nhiéu trang néu khing duge su dong
cita Trung tdm Do luong o _
(W of pages) g‘}m certificate mav not be reproduced vther than in full except with the permission of VMI}

BM-4
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KET QUA DO, THU NGHIEM

(Measurement & Testing results)

Ky hi¢u | Tiét dién nén | Chiéu cao mdu | Licc nén
Loai mdu I
mdu (mm) (mm) (N)
M4 75x75 45 8230
21618 MS 75x75 45 7910
M6 75x75 45 8150
M7 75x75 45 _

* Miu M7: Ngam nudc 216 * mu vén giit nguyén kich thudc hinh hoc

Ngay 27 thdng 03 ndm 2002
Ngudi thuc hién
3 Neo Hung Phong
Trang fU- Ko theo gidy chimg mhdn két qud do 56 (antached to certificate Ny #03 ové. 088 0L
(NE of puges) - Ngdy a{f thdng 03 nam LOGY
{Duted)
BM-4a

115



TONG CUC TIEU CHUAN DO LUONG CHAT LUGNG
QUATEST1 TRUNG TAM KY THUAT 1

S6 2083.1.086..IN&... Trang .../ 4.
KET QUA THU NGHIEM
Tén miu thix: Bom khi
Don vi giri miu:  Phong vat lidu xiic tdc - Vién khoa hoc vat li¢u
Lugng mu: 02 binh 10 Iit & 01 binh 201t - Ng2y nhénmiu: 1373 /2003
STT Chi tiéu phan tich Phuong phdp thie Don vi Két qua
1 Binh 10 1it (1) mau tring
Ham lugng C,H, mg/m’ 1,5
2 | Bioh 10 lit (2) mau xanh
Ham lugng CH, mg/m’ 12,5
3 | Binh 20 1it (3) mau tring
Ham lugng C,H, _ _rﬁg/m3 10,4
TMThirnghiemviea Ha Nei, nigdy 02 thang 4 nim 2003
- TUQ Gidm déc
- Trudng phong thit nghiém 5

4
= Viac A A
A viirerty wotaois L

o
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TANG CUC TIEU CHUAN DO LUSNG CHAT LUONG

Bia chi: S8 8 Budng Hoang Qudc Vit

. - R Quin Ciu Gidy, Ha N&i, Viét Nam

_ ua est 1 TRUNG TAM KY THUAT 1 Bign thoai: (84-4) 7 564 188
Fax: (84-4) 8 361 199

S8 .2008.d.  ASE. TNA. Trang .ooedlverced oo ;‘ ..........

KET QUA THU NGHIEM

Tén miu thi: Bom khi
Pon vi giri mdu:  Phong vat liéu xiic tic - Vién khoa hoc vat liéu
Luong miu: 02 binh 10 Lit & 01 binh 20 lit Ngay nhin mdu:  13/3 /2003
STT ~ Chi tiéu phan tich Phuong phép thir Pon vi Két qua
H Binh 10 lit (1) mau tring
Ham lugng CO Folin - Ciocature Method mg/m’ 2,7
2 Binh 10 lit (2) mau xanh
Ham Iugng CO Folin - Ciocature Method mg/m’ 35,2
3 Binh 20 lit (3) mau tring
Ham lugng CO Folin - Ciocature Method mg/m’ 31,7
TM.Thir nghié¢m vién Ha Ngi, ngay 02 thing 4 ném 2003

gl

TUQ Gidm déc
Truong phong thit nghiém 5

A G AL
/gﬂ/ .4...2’10‘::/: %

L. Phifu két qué ndy chi c6 gia tri déi voi mau thi do khdch hang dua (3i.
2. Khang duyc trich sao myt phin két qua ndy néu khing duge su ding § cia Trung tam Ky thudt 1.
3. Tén mdu va tén khach hing dige ghi theo yéu cdu cia khach hang.

TNBMO3
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QUATEST1 TANG CUC TIEU CHUAN 80 LUSNG CHAT LUQONG

TRUNG TAM KY THUAT 1

Sé 2003.1.08G.. . /TNS.... Trang f./f‘
KET QUA THU NGHIEM
Tén miu thir: Bom khi
Don vi giti mdu:  Phong vat liéu xiic tic - Vién khoa hoc vat liéu
Lugng miu: 02 binh 10 1it & 01 binh 20 Iit Ngiy nhan mau:  13/3/2003
STT Chi tiéu phan tich Phuong phap thi Pon vi Két qua
1 Binh 10 lit (1) mau tring
Ham lugng NO, mg/m’ 0,1
2 Binh 10 lit (2) mau xanh
Ham lugng NO, mg/m’ 11,9
3 Binh 20 Iit (3) mau tring
Ham lugng NO, iy : mg/m’ 9,6
ISQ G\?é-‘gj Wg VA.
\\, AY "‘*h\ LU\:“’!'\ 1
— o
qﬂ;ﬁi_goz\-y/
TM.Thir nghiém vién Ha Ngi, ngay 02 thing 4 nam 2003

TUQ Gidm déc
Truong phong thit nghiém 5
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TRUGNG PAI HOC BACH KHOA TP.HCM

KHOA MOI TRUONG Péc lap — Ty do — Hanh phiic
kK bk
TP. H6 Chi Minh ngay 04 thdng 3 ndm 2003
KET QUA PHAN TiCH

Phy lyc, B.2.2.3

Co quan giti mau: Vién Coéng nghé Hba hoc ( Anh Hoang Ti€n Cudng)

Pia chi:

Yéu ciu:

Ky hiéu miu: Kot, Koz
Ngay ldy miu:  27/02/2003

01 Mac Pinh Chi, Quén 1, TP. H8 Chi Minh
Phan tich thinh phan khi thai tir 15 d6t thi nghiém

Bang. K&t qua chit lugng khong khi

CONG HOA XA HOI CHU NGHIA VIET NAM

Ham lugng chit 6 nhidm ( mg/m’)

K¢ hié¢u miu

S0, NO, Cco - HCI HF

Ky 434 1652 114 6 0.5

Koz 216 324 25 5 0.4
TCVN 5939-1995 500 1000 500 200 2
TCVN 6560-1999 300 350 100 100 2

Chd thich: Cédc vi trf do va thu miu khi:
Kop: Khong c6 khéi xic tdc

Kgo: €6 xic tic.

K&t luin: Thanh phin khi thai sau xi 1y d4p ii’ng TCVN 6560-1999
( K&t qua nay chi cé gi4 tri trén miu thit)

TRUGNG KHOA
TRUGNG DH. BACH KHOA TRNHCM

//

75. NGUYEN VAN PHUGC



Phu luc. B.2.2.3

TRUGNG PAI HOC BACH KHOA TP.HCM ~ CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA MOI TRUONG Poc lip - Ty do — Hanh phic

ek o rrrr
TP. H6 Chi Minh ngay 04 thdng 3 ndm 2003
KET QUA PHAN TICH
Cd quan giti miu: Vién Cong nghé Héa hoc ( Anh Hoang Ti€n Cudng)
Dia chi: 01 Mac Pinh Chi, Quin 1, TP. H6 Chi Minh
Yéu ciu: Phan tich thinh phdn khi thdi tir 1 d5t thit nghiém
Ky hiéu mau: K1 Koz
Ngay lay mdu:  27/02/2003

Bang. K&t qua chit lugng khong khi

Ky hiéu miu Ham lugng chit 6 nhidm ( mg/m?)
| SO, NO, Co | HA HF
Ky . 434 1652 ' 114 6 0.5
Kg7_ 216 324 25 5 0.4
TCVN 5939-1995 500 | 1000 500 200 2
TCVN 6560-1999 300 350 100 100 2

Chd thich: Céc vj tri do va thu miu khi:
Ko;: Khéng ¢6 khéi xtic tic
Kgz: ¢6 xidc tdc.

K&t luin: Thanh phan khi thai sau xi Iy ddp ng TCVN 6560-1999
( K&t qua nay chi ¢é gi4 tri trén miu thi)

TRUGNG KHOA
TRUGNG DH. BACH KHOA TRNHCM

7=
15. NGUYEN VAN PHUGC
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Trung Tam khoa hoc tu nhien va cong nghe quoc gla :
Vien Cong Nghe Hoa Hoc PHU LUC 15
Phong Xuc Tac Dau Khi -
So 1 Mac Dinh chi, quan 1, Tp Ho chi Minh

Ngay :8/29/2002 1:12:44 PM Ten mau :Mau khi thai truoc khi xu 1
Phan Tich Vien :Nguyen Thao Trang Phuong Phap :C:\HPCHEM\1\METHODS\FID.M
Ten File :C \HPCHEM\I\DATA\0802\2908 026.D
So Do Peak
FiD2 B, (0802\2908-026.0) . . )
. 1 w
DA: =
2500 -
]
2000 4
1 ~
1500 - 3
T o~
1000—-
500 _
o w ¥ o=
& - 83
0 o I" A
.05 1
Bang Ket Qua
# Meas. Ret. Time Area Area %
1 0.066 26.913 - : 0.160
- 2 0.158 87.121 ) . 0.518
. 3 1.054 15.242 0.091
_ 4 1.141 187.7089 ' 1.175
) . 5 1.255% 18.017 0.107
' 6 1.351 5.049 0.030
7 1.593 1833.614 10.901
8 1.716 6851.220 40.730‘
9 1.847 78.127 0.464
10 1.886 29.312 0.590
11 2.022 199,262 . 1.185
12 2.087 3425.2386 20.363
13 2.237 1088 _.991 ) 6.474
14 2.321 - 1157.337 6.880
15 2.508 ' 167.406 * 0.995
16 2.615 - 449,264 2.671.
17 2.774 £59.%86 0.357
- 18 2.9200 184.577 - 1.097
19 2.982 317.733 ©1.889
20 3.11s 79.590 0.473
21 3.274 237.217 ’ 1.410
22 3.380 242.201 1.440
Total 16821.145
S&c Ky Do 3
Vien Cong Nghe Hoa hoc Trang 1 tren
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Trung Tam khoa hoc tu nhien va cong nghe quoc gia
Vien Cong Nghe Hoa HOC
Phong Xuc Tac Dau Khi
So 1 Mac Dinh chi, quan 1, Tp Ho chi Minh

Ngay :8/29/2002 12:55:32 PM Ten mau :Mau khi thai sau khi xu ly
Phan Tich Vien :Nguyen Thao Trang Phuong Phap :C:\HPCHEM\1\METHODS\FID.M
Ten File - :C:\HPCHEM\ 1\DATA\0802\2908~024.D
Sc Do Peak
FID2 B, (0802\12908-024.0}
pA:
4
25004
2000
1500
1000-:
500 +
| b )
] g &
o 1— T il
L S T | T T
1 2 3 4 mi
Bang Ket Qua
# Meas. Ret. Time Area’ Area %
- . 1 ' 1.021 38.391 - 64.445
- 2 1.598 21.181 35.555
‘ Total 59.571
S&c Ky Do 4
Vien Cong Nghe Hoa hoc _ Trang 1 tre
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. SG Y TE HAI DUONG ~ CONG HOA XA HOI CHU NGHIA VIET NAM
TRUNG TAM Y TE BINH GIANG Poc 1ap - tr do - hanh phiic

. s L Phu luc. B.3.5
BIEEN BAN BAN GIAQ THIET BI

Hoém nay ngay 21 thdang 10 nam 2003

Tai : trung tam y t€ Huyén Binh glanor Hai Duong: Chung téi gém cé:
I/ Dai dién Trung tam y t€ Huyén Binh giang - Hai Duong

1- Ong Nhit Thanh Lac - Gidm déc Trung Tam y t€ Huyén Binh giang

2- Ong Vil Huy Toan - Trudng phong TCHC

3 - Ong : Vii Pang Nhan - Céng nhan k§ thuat
II/ Pai dién dé tai KC 02 - 05 - Vién KHVL - TTKHTN va CNQG

1- Or1<=r Luu Minh Dai - Cht nhiém dé tai KC 02 -05

2- Onc : L& Minh Du'o‘ng Can b6 ky thuit

Cing nhau xem xét va théng nhét ban giao s6 thiét bi da dugc lap dat tai
Trung tim y t€ Binh giang thudc chwong trinh dé tai KC 02- 05 nhu sau:
A- Thlet bi chinh.

1- Lo d6t chét thai rin y t&:01

2- B st 1y khi thai : 01

3- Théap xtc tdic : 01

4 - H¢ théng 6ng khéi : 01

5- Hé théng dudng gid : 01

6- Thiing chita dung dich xic tdc : 01
B - Cac thiét bi phu trg.

1- B diéu khién dién tr d6ng : 01bd hoan chinh

2- Thiét bi d6t olympia : SL - 3L : 02 e

3- Can do : Budng so cdp va thit cdp : 02

4- Gi d¢ va thing dung ddu : 01

5- Quat hit khi thai.: 01

6- Quat cung c4p gié : 01

7- Bom dung dich : EBARA - ITALIA : 01

" 8- Actomat téng va Actomat ding cho hai quat : 03

S& thiét bi néi trén do cdn bo ky thuit ciia dé tai KC 02 - 05 13p dat téng
thé thanh cum thiét bi sir Iy réc thii rén y t& tai nha dat thiét bi 1o d6t chat thai
rin y t€ thudcTrung tdm y t& Huyén Binh giang - Hai Duong

Viéc van hanh chay thir di ti€n hanh nhi€u ngay va dim bao vin hanh an

toan.

oy
DAI PIEN
1- Onki\Nh

2- Ong: Vu Hiay 103 v o
3- Ong : Vii Dang Nhan- CNKT | ﬁ Q
— |



CONG HOA XA HOI CHU NGHIA VIET NAM
bdc 1ap — Tu do — Hanh phic

ke ok e e o e ke ok ok sk ke sk s ok sk ek skedke sk ok ok ok

 BIENBANBANGIAO
THIET BILO POT RAC Y TE

Hom nay ngay 12 thidng 11 nam 2003, tai Trung tim y t€ huyen Binh Glang
tinh Hai Duong, chiing toi gém:

Pai Dién tinh Hai Duong:
1. S& Kh hoc v$00ng n hé Hai Duopg, o D
2. S& Y te uorn
Ong 7‘&_/ ﬁ M rM’c’ gﬁ
3. Trung tam yt€ huyén Binh Glang .
Ong: Nht Thanh Lac — Gidm d6c Trung tam y t& huyén Binh Giang At

Dai dién Chuong trinh cong nghé vat liéu mdéi:
~ Ong: Nguyén Vin Hiéu ~ Uy vién Ban Chii nhiém Chuong trinh
cong nghé vat liéu méi
Ba: Trén Thi Hénp Cdm ~ Chuyén vién Van phong Chuong trinh
cong nghe vat licu mé6i
Ong: Nguyén Ngoc Pong — Chuyén vién Vu Quan 1y KHCN cic
nganh kinh t€-k¥y thuat, B Khoa hoc va Céng nghé

Dai dién Vién Khoa hoc Vit liéu, Trung tam Khoa hoc tir nhién
va Cong nghé Qudc gia:
1. Ong Nguyén Xuan Phiic — Vién trudng Vién Khoa hoc Vat liéu
2. Ong Lwu Minh Pai — Cht nhiém dé tai KC02.05

da xem xét va théng nhat ban giao thiét bj 10 d6t ric y t€ ~ 1 san phdm cta dé tai
KC02.05 thuéc Chuong trinh nghién cifu khoa hoc va trién khai cong nghé vat liéu
mGi KC02 cho Trung tam y t& huyén Binh Giang Hai Duong d€ sir dung. Hé théng
thiét bi gém:

1. Lo d6t 2 budng v6i cde phu kién hoan chinh ( 2 vdi d6t olympia, 2 can do

nhiét dg, quat cdp gid, dudng 6ng cdp gié )

2. B0 sir 1y khi thai bing vat liéu xdc tdc

3. Thdp h4p thy, bé chita dung dich, bom dung dich, quat ht kh{

4. Bg diéu khién tu dong

5. Ong khéi

Thiét bi thiét bi 10 d6t rdc y t&€ da duge 1dp dit va duge dua vao sir dung tai Trung
tam y t€ huyén Binh Giang Hai Duong tir ngay 21 thang 10 nam 2003.
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leE /}7
RoPF Y [} H r

Lof  PHO Glam pée

NGUYEN-LLy Ssany

: PHO GIAK DBC ’
8.5:DOAN MANH TiEN

Dai dién Chuong trinh céng nghé vit liéu mdi

GS, VS Ngun
Dai dién Vién Khoa hoc Vat liéu -

2 flosRio,

~Ngfiyén Xuan Phiic
Chd nhiém dé tai KC02.05

Z4

PGS. Luu Minh Dai
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s - PHULUC 17

TANG CUC TIEU CHUAN DO LUONG CHAT LUONG Dia chi: S5 8 Budng Hoang Cuc Viet
Quan Ciu Gidy, Ha Ngi, Viét Nam

Quatestl | TRUNGTAMKYTHUATI oiwet

TRUNG TAM KY THUAT 1 (84-4) 7 564 188
(84-4) 8 361 199
Mf) Ao ?’@‘0 fl'N g’ Trang ....... 4 JJ ...........
KET QUA THU N GHIEM ;
1.Tén miu thit: Khi thdi 16 dot rdc yié CAMAT - OX

2. Pon vi yéu cdu Iy miu: Trung tam y t€ huyén Binh Glang Hai Du’o*ng
3. Thoi gian 14y mau: ~ 1/12/2003 ;
4.Cénbotham gialdy  Nguyén Qudc Tudn, Nguyén Ngoc Cham , Phan Ngoc Todn- Phong MT, Trung tim

mau: Ky thuat TCDLCL 1.
STT Thong s6 Phuong phip thix ‘Ponvi | Kétqua TCCP
(TCVN 6560 — 1999)
1 |80, ISO 11632 - 98(E) mg/m?® 133 300
2 | NO, ISO 6768 — 85 mg/m’ 88 350
3 |co 62/2001/QD-BKHCNMT- | mg/m’ 94 100
' VBKT 06 .
4 ‘| Hydrocacbon © KT 02-01 mg/m’ 8.6 20
HC! 62/2001/QD-BKHCNMT- mg/m! | 41 100
VBKT 05 ,
6 | Bui 62/2001/QD-BKHCNMT- | mg/m’ 76 100
‘ VBKTO03
7 | Téngkimloai (As, | 62/2001/QD-BKHCNMT- .| mg/m’ 0.4 2
Cu, Sb, Pb, Mn) VBKT10& VA |
8§ |{cd 62/2001/QD-BKHCNMT- | mg/m’® 0,1 I
- VBKT 10 & VA 231/1
9 |Hg '62/2001/QD-BKHCNMT- | mg/m’® 0,1 0,5
. VBKT 10 & VA 96
10 |HF " 62/2001/QD-BKHCNMT- | mg/m?® <0, 2
* VBKT 04 -
TM.Thir nghiém vién
Ch

Nguyén Ngoc Chém

1. Phiéu két qua ndy chi c6 gié tri dbi véi miu thit do khéch hing dua tdi. :
2. Khong dutge trich sao mjt phin két qud ndy néu khing dutge si dong § ciia Trung tém KF thuat L.

3. Tén mdu va tén khich hing duge ghi theo yéu cau cia khich hang.
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Quatest 1

TANG CUC TIEU CHUAN DO LUONG CHAT LUONG B chi: S68 Buing Hoang Quéc Vit

Quan Cau Gidy, Ha N&i, Viét Nam

TRUNG TAM KY THUAT 1 ién thoai: (84-4) 7 564 188

Fax: (84-4) 8 361 199

S6/ 200 DG EL NS .- 0L

KET QUA THU NGHIEM

1. Tén mau:

2. Khéach hang:
3. Thai gian ldy mau:
4. Diéu kien thdi tiét:

5. Can bd ldy mau va phan tich:

Khi thai 16 thiéu rdc y t&€ KAMAT - 2001, khog st dung xiic
lac.

Vién khoa hoc vat liéu.

Tir 16h dén 18h30 ngay 27/12/2001.

Trdi ndng nhe, nhiét 46 14 - 24°C.

Nguyén Ngoc Cham, Phan Ngoc Toan, cdn bo phong Mai
trudng, Trung tam TC - BL - CL 1.

Stt Thong so Phuong phap thir | Pon vi | Két qua TCCP
(TCVN 6560-1999)

1 Bui QTIN mg/m’ 132 100
2 HC1 QTIN mg/m’ 61 | 100

co Folin - Ciocatuer mg/m’ 105 100

method
4 | NOx ISO 6768-1985 | mgim’| 110 | 350
5 SOx ISO 11632-1998 | mg/m® 168 300
6 Cd QTIN &VA241/4 | mgh’® | 0.35 1
7 Hg QTTIN &VA96 mg/m’ | 0.29 0,5
8 Pb QTIN &VA241/4 | mg/m® | 0.83 2
9 Téng cic hop chit KT 02-01 mg/m’ 12 20
hiu co

TM. Thi nghiém vién

Nguy&n Ngoc Cham

Ha ndi, ngay 02 thang 01 nam 2002
TUQ Giam d6c
Truong phong TNS

'\'.‘-\- Rt NG 'f_i
= PRAT Ve
\,\EF"I RS I

A
e

jfzf Arfzm&/ e
ery

‘ s

1. Phiéu két qua nay chi cé gia tri d6i véi méu thit do khach hang dua tdi. 127

2. Khéng dugc trich sao mt phin két qué nay néu khing duge sw dong # ciia Trung tam K5 thuit 1.

3. Tén méu va tén khich hang dugc ghi theo yéu cu ciia khich hang. : TN/BMAOOZ Trg 12



Quatest 1

TONG CUC TIEU CHUAN BO LUONG CHAT LUONG

Pia chi: S5 8 Dudng Hoang Quéc Viét
Quan Ciu Gidy, Ha Noi, Viét Nam

TRUNG TAM KY THUAT 1 Bién thoai: (84-4) 7 564 188
Fax: (84-4) 8 361 199
&1 2024 . O&FG... TN O Trang oo Aocd

KET QUA THU NGHIEM
Khi thai 16 thieu rac y t& KAMAT-2001, c6 sir dung xdc téc.
Vién khoa hoc vt liéu.
Tir 16h dén 18h30 ngdy 25/12/2001.
Troi nang nhe, nhiét do 14 - 24°C.

Nguyén Ngoc Cham, Phan Ngoc Toan, cdn bo phong Moi
trudng, Trung tam TC - BL - CL 1.

1. Tén méu:

2. Khach hang:

3. Thai gian 1dy mau:
4. Didu kién thai tiét:

5. Cén b ldy mau va phan tich:

Pon vi

Stt Thong so Phuong phip thu Két qua ! TCCP
(TCVN 6560-1999)

Bui - QTIN mg/m’ 56 100

3 co Folin - Ciocatuer | mg/m’ 50 100
method
4 NOx 1SO 6768-1985 mg/m’ 63 350
5 SOx IS0 11632-1998 mg/m’ 118 ~360 o
6 Cd QTTIN &VA241/4 | mg/m’ 0.32 1
7 Hg QTTN &VA9% | mghn’| 024 | 05 |
8 Pb QTTN &VA241/4 | mg/m’ 0.25 2
9 Téng céc hop chat KT 02-01 mg/m’ 12 20
hitu co

TM. Thir nghiém vién
14

Nguyén Ngoc Cham

Ha ndi, ngay 02 thang 01 nam 2002
TUQ Giam déc

-

A5
[

42 Dt G

1. Phiéu két qua nay chi cé gia tri dbi vai mbu thic do khich hing dua t5i
2. Khing duge trich sao mit phan két qua nay néu khing ditgc su dong § cia Trung tam Ky thut 1.
3. Tén miu vé tén khich hing dugc ghi theo yéu cdu cia khich hing.
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