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TOM TAT

Bai bdo nay a8 ca dén viéc ché tao 4 loai xic tdc trén co 50 hydrotalcite véi céc i 1§
Mg/Al thay ddi tir 2/1 dén 6/1 theo phuong phap ddng két tia. Cac hé xiic tic duge hoat héa tai
500 °C vé kiém tra hoat tinh d8i v&i qua trinh decacboxyl héa ddu dixa. Hoat tinh cita cc xtic thc
dugc daoh gia qua higu suét tao san phém léng co nhiét db sbi trong khoang 180 - 300 °C — gén
tuong duong voi phn doan kerosen khoang. Céc két qua chi ra h¢ xtic tdc cé ti 1¢ Mg/Al bang
3/1 cho hoat tinh cao nhit véi higu sudt phin ¢ doan mong muén dat 25,2 % tinh theo khbi lugng
diu dira dua vao. HE xic tic nay c6 tinh chit ciia mot hé oxit phirc hop gitta MgO va ALO;,
trong d6 céc kim loai phéan bd ddng d&u. Cac dic tmmg clia xic tic dugc danh gi4 theo cic
phuong phap nhu XRD, FT-IR, SEM va EDX.

Tir khéa: diu dira, decacboxyl héa, hydrotalcite, ddng két tia.

1. MO PAU

Céc vit ligu dang hydrotalcite dang ngay cang cé nhiu img dyng do c6 nhidu tinh chét dic
thd: chu trie dong déu va c6 tinh trat nr cao clia cic 16p kiéu brucite hay hén hop oxit, tinh axit-
bazo hay tinh oxi héa-khir c6 thé thay ddi d& dang bing cich bd sung ham lugng céc kim loai
khac ahau, tinh “nh¢” chu triic va ting dién tich bé mit rigng sau qué trinh nung... [1 - 4]. Trong
vai trd xtic tic, ¢é nhidu nghién ciru trén thé gidi sir dung loai vat liéu nay cho cac qua trinh
reforming hoi nudc etanol, phn huy N,O, trao dbi este cac diu md dong thyc vat, dehydro hoa
etyl benzene... [5 - 8]. Co mét ing dung rét mGi cua vat liéu dang hydrotalcite 12 1dm xuc tac
cho qué trinh decacboxyl h6a va di dugc cong bd trén mt s6 bdo cdo trén thé gidi [9 - 11]. Un
diém cua logi vat ligu dang hydrotalcite ndy 1a ¢6 cic tim hoat tinh bazo thay vi si dung cac tim
hoat dong c6 tinh axit manh cua céc zeolit ¢6 thé 1am gdy mach do phan mg cracking thir cap
[11, 12]. Phan g decacboxyl héa dAu md dong thyc vat tao ra nhing ngubn hydrocacbon xanh
c6 thé img dung lam nhién ligu hodc dung méi, do d6 img dung dugc cic vat liéu dang
hydrotalcite v&i cc tam hoat tinh phil hop s 14 buéng di mén hiéu qua va kinh té, ¢6 thé img
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dung trong cong nghiép san xut. Phan (g decacboxy! héa c6 hai xu huéng chi yeu la cdc qui
trinh decacboxy] héa khong ¢6 H, va trong dong H,. Do ¢6 kha nang bién tinh bang chch bb
sung kim loai vao trong chu triic dang hydrotalcite nén ca hai xu huéng trén déu cé thé thyc hién
dugc. Trong bai bao niy, chung 161 sir dung h¢ xiic tac dang hydrotalcite hai kim loai Mg-Al cho
phan ing decacboxyl héa dAu dira trong diéu kién khong cb H, dé thng hop cac hydrocacbon
16ng ndm chit yéu trong phén doan kerosen véi myc dich pha ché vé&i nhién liéu phan lyc Lh\mng
mai. Mot bao cdo trudc day cua chung 161 [13] 3 thir nghiém so bd hoat tinh clia hé xiic tic
dang hydrotalcite nay va cho két qua t6t, bai bao nay ¢ myc dich tim ra h¢ xic tac 161 wu véi
cac dic trung héa 1y quan iTong ciia né. Hydrocacbon téng hqp duoc c6 thé goi 13 hydrocacbon

xanh” do trong thanh phén hau nhu khéng ¢6 S, nhxc! trj rat cao c¢6 dugc ty chu trac mach
paraﬁu thing cia céc gbe axit béo co trong nguyén liéu ddu dira.

2. THUC NGHIEM
2.1. Téng hep xitc tac dang hydrotalcite hai kim loai Mg-Al

Xie tac dang hydrotalcite dugc téng hop théng qua phuong phap ddng két tia gilra ha|
mubi chira hai kim loai thanh phan 13 Mg(NOs), va AI(NO;); dé tao ra cau triic hydrotalcite: Pau
tién, mdt lugng nbét dinh cua hai mudi Mg(NO;); va AI(NO,); duge hda tan vao 200 ml nuée
cht lheo cac ti le khéc nhau cva Mg/Al (2/1, 3/1, 4/1 va 6/1). Sau d6, dung dich tao thanh duoc
nhé i tir véi tdc d6 5 ml/phit vao 400 mi dung djch chira 400 mmol Na,COs, déng thoi khuay
trn manh hdn hgp pha trgn. Sau dé, hén hop dugc dua vao trong binh kin va gia nhigt 1én 65
C lam gia trong théi gan 18 gid khéng co. khudy. Troug subt qué trinh, diéu chinh pH =
bing cach thém tir tir timg giot dung djch NaOH ]M Chal ran két tia sau doé duge loc bang pheu
loc va rira bang 750 ml nuéc cht nong (chia lam 7 lan) va sy khé tai 80 °C Irong 16 gid. Vat ligu
sau khi siy dugc nghién min trude khi nung tai 500 °C trong thai gian 6 gior dé tao thanh xuc tic.
Xic lac sau d6 duge dem di dic tnmg cac tinh chit héa ly va thir hoat tinh & lya chon hé xic
tac t6i wu nhdt cho phan mg decacboxyl héa dAu dira, Ki hiéu chc miu xifc tac dugc dua ra
trong Bang 1.

Bang 1. K§ hiéu miu va ti 1§ thinh phén Mg, Al trong miu.

TT | Ki hiéu miu | Tilg Mg/Al trong miu
1 | HT1 2/1
2 | HT2 3/1-
) 3 | HT3 4/1
4 | HT4 6/1

2.2. Thye hién phin tmg decacboxyl héa déu dira

Phén tmg duoe thye hién trén cdc hé xic tic véi cic ti 18 Mg/Al khac nbau (tir 2/1 dén 6/1
nhu phan trén). Cic dleu kién thyc hién dugc gilr khong dbi nhu sau: Nhigt 44 400 °C trong binh
kin, thési gian 4 gid, 16c d6 khudy 400 véng/ phut, ti 18 khéi qung nguyén lidgw/xic tic 12 20/1,
luong nguyén li¢u diu dira 12 200 g, ap sufit ty sinh. Sau théi gian phan img, lam ngum hén hop
sari pham dong thoi dé lang xiic tc, sau 86 gan loc san phim, chung cat dé tach céc phan doan
Hiéu qua cua qué trinh dwoc dénh gia dya'trén khdi luang cia phan doan nim trong gi6i han
nhlcl A6 s6i cua nhién heu phan luc thuong pham Jet Al !heo TCVN (180-300 “C).

756



3. KET QUA VA THAO LUAN

3.1. Phé XRD

HTL: Mp/Al = /1

HT2: Mg/Al=3/1

Mg/al - 4/1

T4: Mg/Al = 6/1

-
2-Theta - Scale
Hinh 1. Phé XRD cba xic tac dang hydrotalcite khi thay dé1 ti 1& Mg/Al

Hinh 1 thé hién phd XRD clia cac mAu xtic tic dang hydrotalcit tdng hop dugc véi cac ti 1§
ban diu ciia \4g/Al khéc nhau (2/1, 3/1, 4/1 va 6/1), véi cac ki huéu 1a HT1, HT2, HT3 va HT4
tuong u-ng Céc kel qua cho thay hai miu dau HT1 va HT2 (véi ti 18 ) \dg/Al 1an luot 1a 2/1 va
3/1) xudt hiérr da sé cac pic diic tnmg cho vét liéu dang hydrotalcite tinh khuét [6] c6 cong thuc
hop thirc Mgs g7 Al 33s(OH)(COs)o16:(H:ONos tai coc goc 20 = 11,4% 23,2% 34,8 39,1° v
41,3° va1 cudng d pic dac trumg cao, dudng nén pho thap chimg to hyd.rolalcne da duge tong
hop thanh cdng vér dé tinh thé cao. Ngoai ra, trong pho XRD ciia HT1 ¢6 xuét hién pic dic
trung cua vat l1iu Shelkovite [14], co cong thirc hop thirc Mg,(CO;)s(OH)s.24H,0 ta1 cac goc
20 =15, 2°...tuy nhién cuong d¢ rht thip so vé1 cudng do pic dic tmg cia hydrolalcne con
mau HT2 khdng thiy xuat hién pha nay. Cac pic djc tmumg cho hydrotalcite cua miu HT2 ciing
¢6 cudmg 46 maoh hon so véi mau HT1. Pidu ndy chimg t& ring pha hydrotalcite tao ra khi ti 1&
Mg/Al ban diu béng 3/1 16n hon v ¢6 d6 tinh khiét cao hon so véi mx&ng hop ti 1& Mg/Al ban
dau chi 12 2/1.

Phd XRD ctia cac miu HT3 va HT4 véi céc ti 18 Mg/Al ban dau 1an lugt 13 4/1 va 6/1 lar
thé hién céc két qué khéc. Trong ca  hai phd, céc pic dic trumg cho cau triic hydrotalcite c6 cuomg
dé Lhap va cudng do pic cia miu HT4 thap hon so véi miu HT3, chimg té luong pha
hydrotalcite tinh khiét tao ra voi nhimg ti 16 Mg/Al nay kem. Mit khéc, Xuét hién pic cia MgO
¢6 cuong d6 ndi trdi hon so voi pic cua vat liéu mong mudn. Trong d6, pha Periclase [14}, véi
cbéng thic MgO xuat hién va chiém da 6 & ca hai vat liéu vén cac pic tai céc goc 20 = 36,9° Vi
42,9°. Ngod ra, con xuit hign pha NaNO; tai ce goc 20 = 29,3% 31,9° _véi-cudng d6 ciia miu
HT4 16n hon so véi mdu HT3.
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Cb thé giai thich cac két qua trén nhu sau: theq céc tac gi [15-18], mic di cdc vt lidu cé
chu tric hydrotalcite c6 thé ton tai khi gia tri x nim trong khoang 0,1 - 0,5 (cong thuc coa
hydrotalcite 1 Mg.xAlL(OH);Axn. mH;O trong d6 x va m la cic chi s6 con n 13 héa i cia anion
A), ghiéu chimg minh sau 46 da cho thdy [16-17], vat lidu dang hydmtalcne tmh khiét chi c6 thé
tao ra khi x nam trong khoang 0,2-0,33, tuc 1a ti 1¢ Mg/Al dat tir 2 dén 4 - ti s6 nay cang cao, kha
ning dat dugc pha bydrotalcite tinh khiét cang giam. Diéu ndy pha hop véi quy ludt thu duqc
cva nhom nghién ciru khi do phé XRD cho cdc miu xuc tic dang hydrolalcne da tong hqp
ti 18 Mg/Al tang dan, cudng do pic ddc trung cho pha hydrotalcite giam, d8ng thoi xult hign
thém cac pha khong mong mubn nbu di trinh bay frong phan trude. Dic biét khi ti 16 Mg/Al tir
4/1 dén 6/1, da xust hi¢n pha MgO véi cuémg dd pic manh do du Mg, va pha NaNO; véi cudng
d6 tang din do dur ion NOy* 1am qué trinh nra san pham trudc khi say va nung khdng triét dé.
Véi mau xic tac cé ti 1& Mg/Al = 2/1, mt luong nhéd pha tap chit Shelkovite ta0 thanh do du
ion CO,;* (it ion Mg®") ciing 1Am giam d5 tinh khiét coa xiic tac.

Nhu vy, xdc tic HT2 véi ti 18 Mg/Al = 3/1 14 ti I& thich hop nhét dé tao ra pha hydrotalcite
cb d6 tinh khiét cao, d6 ciing chinh ld myc dich dé tao ra hé xic tac dang hydrotalcite hai kim
loai Mg-Al.

3.2. Lya chgn xiic tic dang hydrotalcite véi ti 1¢ Mg/Al thich hgp

Dé dénh gna hoat tinh xic tic hydrotalcite, chung t8i chon phan (mg decacboxyl héa
triglyxerit trong diu thuc vét nhim thu hydrocacbon véi muyc tiéu hudmg t6i 1 thu nhidu phan
doan nam trong gioi han sdi ciia kerosen (180 - 250 °C). Phan img decacboxy! héa cé thé mé ta

nhu sau: Decarboxy
alion
_/}’ R+ Co

RH + €O + H0

RCOH

—
Decarboxylation

Viéc lya chon xuc tic dang hydrotalcite lhlch hop ngoai viée danh gia d6 tinh khiét, lugng
tao thanh cia pha hoal tinh hydmtalcne con cin phéi dya trén cic sd lidu thuc nghiém vé qua
trinh decacboxyl hoa déi véi mdi loai xtc tac theo fimg ti I§ Mg/Al khac nhau.

Bang 2. Két qui khio sét so b hoat tinh xic tic.

Hiéu sut cdc phin dogn sin phém, % khéi lugng

Cic loai xiic tic

Khi | dén 180°C | 180-300°C >300°C
HTI (Mg/Al=2/1) [ 17,2 | 74 32,6 42,8
HT2 (Mg/Al=3/1) [ 17,5 |72 35,2 41,9
HT3 Mg/Al=4/1) | 174 |53 29,6 47,7
HT4 (Mg/Al=6/1) | 172 | 5,0 26,8 41,0

Céc két qua vé thanh phin san phim cho thay, xiic tic co lugng ciing nhir 46 tinh khiét coa
pha hydrotalcitc cang cao (HT! va HT2) cang cho hiéu qua decacboxyl héa tét theo hu(mg tao ra
san phim mong mudn nim trong phan doan kerosen. Theo tic gia [19], xuc tic dang
hydrotalcite sau qu trioh nung sé tao ra hé thdng oxit phirc hop gita Mg va Al chira déng thai
cac tam axit va tam bazo, dic biét cic tdm bazo ¢6 hoat d manh 13 pha hoat tinh chinh cho qud
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trinh cAt dirt cac lién két gilra cic nhém cacboxyl, cacbonyl voi cic géc hydrocacbon dé giai
phong CO, va hydrocacbon twong | ing. Voi dhu dira, cac goc hydrocacbon chii yéu c6 mach nr
[oF C,s (nh:eu nhét 1a C)3) nén rat phi hop cho phin doan kerosen. Qua Bang 2, c6 thé lhﬁy,
higu suit thu phan doan kerosen (180 - 250 °C) cao nhat khi sir dyng xic tac HT2 (Mg/Al =
3/1). Xuc tdc nay ciing chinh la xic téc c6 pha hydrotalcite tinh khiét cao nhét. Mot dic dlem
khic trong qua trinh nay [4 cac phin doan ning chiém [ugng 1ém, dic biét 1a phan doan cd diém
$6i tir trén 300 °C thuGe phan doan diescl va cn (khoang trén 40 %). Dya vio thanh phan ciing
nhu cdu tric cic gbe axit béo co rong diu dira, c6 thé du doan cic phén doan nang nay khong
chi chira hydrocacbon mach dai ma con chira nhiu cac dan xuét hydrocacbon va ci nguyén liéu
ciing nhu céc san pham trung gian chua chuyen héa hoan toan. Do do, vige su dung céc h¢ xic
tac hydrotalcite hai thanh phin Mg — Al cé thé chua dép img 181 da yéu cdu tao ra nhiéu san
phém néim trong phéan doan kerosen, nén cén thiét phai dua thém véo hé xuc tac cic h:rp phan co
kha ning céi thién tinh chit axit — bazo hodc tinh oxi héa — khir dé ting hidu qua cua qua trinh
decacboxyl héa.

N‘nu vy, budc diu di lya chon duge hé xiic tic dang hydrotalcite hai thanh phan Mg Al
16t nhét cho qua mnh decacboxyl héa, d6 13 h¢ xic tic c6 ti 1§ Mg/Al = 3/1. Viée ucp theo,
ching'toi s& cai tién hé xiic tac ndy bing cach dua thém mét hop phan kim loi dé thay thé mot
phén Mg hodc Al phim tiép tuc nang cao higu qua cia qua trinh phan img.

3.3. Két qua phan tich thanh phin nguy?n t6 theo phd EDX

Nhém nghién ciru da ghi phd EDX cua xc tac HT2 mxbc va sau khi nung tai 500°C dé xéc
dinh ti 1& thuc 1é cua céc nguyen t trong xiic tac. Céc Kkét qua trén Béng 3 thé hién thanh phan
céc nguyén t6 cho yeu cu tgo nén vit lidu dang hydrotalcite nhu C, O, Mg, Al, rit phd hop theo
1i 1€ mol Mg/Al =3/1.

Biing 3. Thinh phin mol nguyén 1 tinh t04n tir phé EDX

Thanh phén mol c4c nguyén t8, % mol
Miu c |o |mg |a [si |a
Xdc the trude khi nung 10,48 | 64,88 | 18,07 | 6,29 [ 0,17 | 0,10
Xic tac sau khi nung & 500°C | 7,91 | 63,49 | 21,07 | 7,20 | 0.23 | 0,10

Sau khi nung tai 500 °C, do sur tich nuoc va phan hiy mét phan CO 1am thay dbi lhanh
phén nguyén t8 ¢6 trong xtc téc, nhlrng hAu nhur khéng 1am thay déi ti 18 mol ctia Mg/Al. Két
qua tinh toan ti 1€ it ra tr bang 3 cho biét ti 1€ Mg/Al truée khi nung 1a 2,87 va sau khi nung 1a
2,93 (tuong img véi i 1€ 3/|) Céac thanh phan khac nhu Si va Cl 1a tap chét lan trong héa chat
véi him lugng khéng dang ké nén co thé khing dinh hé chu tric hydrotalcite va xuc tac dang
hydrotalcite sau khi nung da dugc tong hop voi 46 tin cdy cao.

3.4. Phé hdng ngoai FT-IR

Phén tich pho hong ngoai c6 thé thu dugc nhidu thong tin lién quan dén cac amon ngoai
gilta cdc I6p tinh thé trong mang luén kleu brucite cua cic vat liéu dang hydrotalcite. Bén canh
d6, phé TR con cho biét cac théng tin vé loai lién két tao thanh giita cc anion va sy dinh hudng
cua cac anion. Hinh 2 va Hinh 3 1a phé hong ngoai cia vit liéu dang hydrotalcite (mdu HT2,
Mg/Al = 3/1) trudce va sau qua trinh nung & 500 °C.
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Hinh 2. Phé FT-IR cia xiic tc HT2 trwéce khi nung

Hinh 3. Phé FT-IR cia xiic thc HT2 sau khi nung & 500 °C

Phé IR ciia ca vét lidu xuc tac HT2 trudc va sau khi nung déu thé hién cac dao dong déc
tnmg cho cac nhém —-OH co trong céc 16p kiéu brucite. Véi xic tc sau nung, dao ddng nay xudt
hlen tai tAn sb 3475,5 cm’', trong khi & xGc lac truge khi nung l:! tai 3450,8 cm’' dneu nay cho
Ihay c6 mdt sy dich chuyen xanh (chuyén vé thn s8 cao hon) déi v6i dao dong blcn dang dac
trung cua cac lién két H trong cac nhom —OH cia céc 16p brucite trong vat ligu. Theo tac gia
Serna et al. [19], chuyen dich xanh xut hién khi ti sé Mg/Al ting hoac do s thay déi khoing
céch giira cic 16p kiéu brucite trong vat liéu. Véi cung mét vat liéu HT2 ¢6 ti 1¢ ban diu Mpg/Al
= 3/1 khéng dbi thi anh huéng cua i 1 Mg/Al c6 thé bo qua, chimg 16 qua trinh nung Xuc tac da
lam thay doi khodog cich giira cac 16p kiéu brucite. Ciing theo tic gia [19], d¢ rong nira pic cua
vit 1iéu HT2 sau nung hiu nhu fuong dwong so v6i trude khi nung chimg t6 d¢ trat fy cla cu
tric kiéu brucite khong bi giam. C4 hai gidn 46 FT-IR déu xudt hién mdt vai dao dong nho lgl
khoang 3000 cm’ ! g tnmg cho dao dong cua lién két H tao Ihanh gira H;O vm anion CO;
xen ké giira cac 16p tinh thé, dao dong bién dang ciia nuéc cung xudt hién tai tin sé 1637 6 cm’
(chua nung) va 1647,4 (sau nung) cling ch\mg minh dleu ndy. Dac bit, vat liéu HT2 trudc khi
nung con xuét hién mt vai pic nho tai tn s6 3647 7 cm”' dic trumg cho dao déng cua cac nhom
—OH co trong Mg(OH), [19]. Pic nay bién mat sau qué trinh nung do Mg(OH), phin hay thanh
MgO, tuy nhién khéong thé phat hi¢n bing phd XRD do c¢é ham lugng qua nho, dusi ngudng
phat hién

Céc din hép thy chinh cia cic anion lién lop xudt hién trong viing tin sé nr 1000 denl800
c¢cm’'. Anion cacbonat (CO] ") ¢6 3 dai hap thy ta1 1383,8 cm”' (chua nung) va 1370,5 ¢y’ (sau
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Nahién ciru t6ng hop va dic ten xuc téc hydrotaicite hai thanh phén Mg-Al cho phan ing ...

nung), khoang 850 cm™! (ca truée va sau nung), 683,0 cm™' (chia nung) va 664,0 cm’' (43 nung),
d3c tnumg cho tinh déi ximg phing Dsh trong méi truomg ddi ximg. Tuy nhién, & vat liéu HT2
chua nung c¢on cb cic vai dao déng tai khoang 1420 cm™, theo tac gia [20] ddc trumg cho sy
@iam mirc 49 ddi ximg cia céc ion cacbonat nay.

Qua cac phan tich thu duge nr phé h?)ng ngoai, cé thé !héy nhin mdt cich téng thé, vét ligu
xuc tac dang hyd:otzlcne sau khi nung va truéc kh1 nung ¢6 syr tuong dong cao vé mit cAu tric.
Chc anion CO,” trong mdi trudng lién lép déu xuét hién tai ca hai vat lidu chimg 16 qua trinh
nung chi 1am phan hiy mo! phan c4c ion ndy Céc dit héu thu duge tir phd IR ciing chimg minh
tinh trat ty cao cia hé thong chu tric dang hydrotalcite, ddc biét vt li¢u xuc tac sau nung lai trat
tr hon so v&i trude khi nung.

3.5. Anh SEM

Anh SEM ctia xiic tac HT2 truéc va sau khi nung dugc dua ra trong cac Hinh 4 va 5.

Hinh 5. Aoh SEM ctia vit liéu HT2 sau khi nung.

Anh SEM khing dinh truc quan hon vé chu tric 16p tm.h thé cia vit ligu xic tac dang
hydrotalcite HT2 (Mg/Al = 3/1). Truéc va sau qué trinh nung, bhiu nhu khong thé quan sat Lhay
sy bién ddi hinh thai hoc cua vat liéu. Cac I6p tinh thé xuét hién véi kich thude khéng dong aéu
(tir 30 nm cho dén khoang 100 nm) Theo nhidu nghién cinu trén thé gidi thi day chinh 1a hinh
thai hoc déc trung cho vit lidu dang hydrotalcite [6 - 8].

3.6. Dién tich bé mit theo BET
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Dién tich bé mit ciia xac tac HT?2 truée va sau khi nung ciing duge xé4c djnh. Theo céc tic
gia [14 - 18], trong qua trinh nung, nbimg phén tr H,0 lién két long léo voi khung brucite s&
dugc giai phong, dong thoi la _qud trinh phan hiy mét phin céc 1on CO;* dé tao ra CO,. Qua
trinh nay lam tang dién tich bé mit cua xic tac dang hydrotalcite. Cac két qua do di¢n tich bé
mit riéng theo BET ciing ching 16 diéu nay: Dién tich b& mat riéng cia xuc tac HT2 l'ruoc khi
nung: 82,9037 m¥g. Dién tich bé mt riéng cla xuc tac HT2 sau khi nung: 106,7398 m'’ ?/g. Nhu
vy, sau qué trinh nung, dién tich bé mit riéng cta xdc tac da ting 1én khoang 28 % (tir 82,9

m?/g 1én 106,7 m"/g).

4. KET LUAN

Nghién ciru ché tgo 4 hé xiic tic dang hydrotalcite hai thanh phén kim loai Mg-Al theo chc
ti 1¢ mol Mg/Al khac nhau, nr ti 1§ 2/1 dén 6/1 Trong 46, hé xuc tac HT2 véi ti 1é mol Mg/Al =
3/1 tinh lheo i 18 mol kim loai trong cac mudi ddu vao cho xic tac dang hydrolalcne c6 4§ tinh
thé cao nhat. Cic ti 18 Mg/Al = 2/1, 4/1 vé 6/1 ngodi pha hydrotalcite con xuat hxcn céc pha lg
Dic biét khi ting ham lugng Mg, mét phan ion Mg da tach ra khéi mang tinh thé hydrotalcite dé
hinh thanh pha Periclase (MgO).

Khio sat so bd hoat tinh ciia timg loai xc tac d8i véi phén img decacboxyl héa dau dira aé
tim ra xtic téc cb hoat tinh tét nhét, két qua thu dugc nhy sau: xic tac HT2 (Mg/Al = 3/1) vira c6
pha tinh thé hydrotalcite tinh khiét nhét, lai vira cho hoat linh cao nhét déi véi qua trinh
decacboxy! hoa diu dira dé thu hydrocacbon c6 nhiét d6 s6i giéng véi phén doan kerosen
khoang (180 - 300 °C).

Cac Kkét qua dic trung xic tdc HT2 (Mg/Al = 3/1) truée va sau nung cho biét sau qua (rinh
nung, chu trac dang hydrotalcite khang nhimg khong thay ddi ma con ¢6 xu huéng trit tu va
déng déu hon so véi trude khn nung. Qué trinh nung cung lam tang dign tich b& mat riéng cua
xuc tac 1én 28%, va hiu nhu gilr nguyén ti 1é Mg/Al ban dau.

Mic du véy thi hiéu sut thu phan doan hydrocacbon long vén chua cao, do do trong cac
bai bao tiép theo chiing 13i s& dua ra két qua nghién ctru cai tién hé xiic tic nhim thu hidu sudt
phan doan kerosen cao hon.

TAI LIEU THAM KHAO

1. Armor J. N., Braymer T. A, Farris T. S., Li Y., Petrocelli F. P, Weist E. L., Kannan S,
Swamy C. S. - Calcined hydrotalcites for the catalytic decomposition of N20 in simulated
process streams, Applied Catalysis B: Environmental 7 (1996) 397-406.

2. Stuart J. Mills, Pamela S. Whitficld, Anthony R. Kampf, Siobhan A. Wilson, Gregory M.
Dipple, Mati Raudsepp, Georges Favreau - Contribution 1o the crystallography of
hydrotalcites: the crystal structures of woodallite and takovite, Jounal of Geosciences 57
(2012) 273-279.

3. Gongde Wu, Xigoli Wang, Junping Li, Ning Zhao, Wei Wei, Yuhan Suna - Mesoporous

Jcined Mg-Al h Icites as catalysts for synthesis of propylene glycol, Studies in
Surface science and Catalysis 165 (2007) 773-776.

4. Qiang Wang, Hui Huang Tay, Zhanhu Guo, Luwei Chen, Yan Liu, Jie Chang, Ziyi

Zhong, Jizhong Luo, Armando Borgna - Morphology and composition controllable

762



Nahién ciru t5ng hop vé déic tneng hé xiic téc hydrotalcite hai thanh phén Mg-Al cho phén ing ...

20.

synthesis of Mg-Al-CO; hydrotalcites by tuning the synthesis pH and the CO, capture
capacity, Applied Clay Science 55 (2012) 18-26.

Yoshihiko Ohishi, Tomonori Kawabata,Tetsuya Shishido, Ken Takaki, Qinghong Zhang,
Ye Wang, Kiyoshi Nomura, Katsuomi Takehira Mg-Fe-Al mixed oxides with
mesoporous properties prepared from hydrotalcite as precursors: Catalytic behavior in
ethylbenzene dehydrogenation, Applied Catalysis A: General 288 (2005) 220-231.

Jonggol Tantirungrotechai, Pannapat Chotmongkolsap, Manat Pohmakotr - Synthesis,
characterization, and activity in transesterification of mesoporous Mg—Al mixed-metal
oxides, Microporous and Mesoporous Materials 128 (2010) 41-47.

Obalova L., Valaskova M., Kovanda F., Lacny Z., Kolinova K. - Study of the Catalytic
Activity of Calcined Ni/Mg/Al (Mn) Hydrotalcites for N20 Decomposition, Chem. Pap.
58 (1) (2004) 33-40.

Alessandra Fonseca Lucrédio, Jorge David Alguiar Bellido, Elisabete Moreira Assaf -
Effects of adding la and ce to Ni/Mg/ Al hydrotalcite catalyst precursors on ethanol steam
reforming reactions, Applied Catalysis A 388 (2010) 77-85.

Chung-Hyun Ko et. al. - Method for making hydrocarbons by using a lipid derived from a
biological organism and hydrotalcite, US 2012/0253091 A1, 2012,

. Jeong-Geol Na, Jun Kyu Han, You-Kwan Oh, Jong-Ho Park, Tae Sung Jung, Sang Sup

Han, Hyung Chul Yoon, Soo Hyun Chung, Jong-Nam Kim, Chang Hyun Ko -
Decarboxylation of microalgal oil without hydrogen into hydrocarbon for the production
of transportation fuel, Catalysis Today 185(1) (2012) 313 —317.

. Kim Young Jin - Decarboxylation of fatty acid over Pd supported mesoporous carbon,

Catalysis Today 150 (2010) 28-31.

. Mayra Garcia Alvarez, Hydrotalcite-like compounds for the valorisation of rencwable

feedstocks, PhD Thesis, Universitat Rovira I Virgili, 2012.

. Hoang Ngoc Diing, Pinh Thi Ngo - Nghién ciru téng hop xtic tic dang hydrotalxit, img

dung cho phan tmg decacboxyl héa déu dira thu nhién liéu kerosen sinh hoc, Tap chi Hoa
hoc 51 (4AB) (2013).

. Cavani F., Trifirb F., Vaccari A. - Hydrotalcite-type anionic clays: preparation, properties

and applications, Catalysis Today 11 (1991) 173-301.

. Gastuche M. C., Brown G., Mortland M. - Mixed Magnesium-Aluminium Hydroxides,

Clay Minerals 7 (1967) 177-192.

. Pausch L, Lohse H. H., Schtirmann K., Alhnann R. - Syntheses of Disordered and Al-rich

Hydrotalcite-Like Compounds, Clays and Clay Mincrals 34 (1986) 507-5]0.

. Mascolo G., Marino O. - A New Synthesis and Characterization of Magnesium-

Aluminium Hydroxides, Mineralogical Magazine 43 (1980) 619-621.

. Doesburg E. B. M., Hoppener R. H., de Koning B., Xiaoding X., Scholten J. J. F.,

Delmonin B., Grange P., Jacobs P.A., Poncelet G. - Preparation of Catalysts IV, Elsevier,
Amsterdam, 1987, pp. 767-783.

. Hemandez-Moreno M. J. H., Ulibarri M. A., Rendon J. L., Sema C. J. - IR characteristics

of hydrotalcite-like compounds, Physics and Chemistry of Minerals 12 (1) (1985) 34-38.

Bish D. L., Brindley G. W. - A reinvestigation oftakovite, a nickel aluminum hydroxy-
carbonate ofthe pyroaurite group, American Mineralogist 62 (1977) 458-464.

763



Nquydn Khanh Diéu Héng, Hoang Ngoc Ding

ABSTRACT

STUDY ON PREPARATION AND CHARACTERIZATION OF HYDROTALCITE LIKE
COMPOUNDS FOR GREEN HYDROCARBON SYNTHES!S THROUGH
DECARBOXYLATION PROCESS

Nguyen Khanh Dieu Hong" ", Hoang Ngoc Dung?
!Hanoi University of Science and Technology. | Dai Co Viet, Hanot

Vietnam National Petroleum Group
"Email: dieuhong_bk@yahoo.com

Hydrotalcite liked structure catalysts were prepared through co-precipitation method with
varying the molar ratio of Mg/Al in nitrate salts from 2/1 to 6/1. The catalysis activity of four as-
synthesized catalysts were also tested in decarboxylation process of coconut oil to find out what
is the most suitable catalyst aimed to maximize liquid product owning the boiling range within
that of fossil kerosene. The results showed that the catalyst with Mg/Al molar ratio of 3/1 was
the best catalyst. The percentage of the liquid product with boiling range from 180 to 300 °C was
25.2 % wt. For further characterizations of the chosen catalyst, FT-IR and EDX were used and
indicated a very precise and homogeneous distributions of the element component and structuse
in the catalyst after calcination at 500 °C.

Keywords: coconut oil, decarboxylation, hydrotalcite, co-precipitation.
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