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Abstract

New catalysts based on nickel chlorite and aluminum chlorite are aggregated over the period to create complex,
then sintered at a temperature of 550°C. The results analyzed by IR, X-ray, BET and SEM showed many similarities
between the new catalysts with catalyst Ranay-nickel Merck's standards. Both catalysts are used to carry hydrogenation
reaction in the gas phase and in the liquid phase in the autoclave with 2 atm pressure, on the same object as citronella
essential oil content of 86% citral. Of the reaction products were analyzed on GC/MS HP 6890 with column HPSMS
using helium gas bearing. Products of the reaction showed efficient catalytic hidro genation of these new catalysts are
not inferior to standard Ranay-nickel, but also created many other precious products, especially when the liquid phase

hidro genation of 2 atm pressure.
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1. DAT VAN DE

Hidro héa la phan tng héa hoc phd bién va
duoc tmg dung rong rdi trong tong hop hitu co nhu:
huong liéu, héa dau, héa duoc, thuyc phim, héa
ndng, hay st dung rdng rdi trong cdng nghiép san
xuét héa chat hitu co....

Xiic tac cho phan ng hidro héa thuong dugc sir
dung 12 cic kim loai quy hiém, dic biét 1a platin,
palladi, rhodi va rhutheni. Pay la cac loai xtc tac cé
hoat tinh cao, diéu kién phan mg khong qud khic
nghiét: thuong xay ra khi nhiét do va dp suat H,
thdp. Tuy nhién, gid thanh cta cdc loai xic tic nay
tuong dbi cao.

Xiic téc sir dung nhitng kim loai khong quy hiém,
dac biét 1a nhitng loai xic tic dugc lam dya trén
niken (nhu Urushibara Nickel, Raney-Nickel) cé gid
thanh ré hon, nhung doi hdi nhi¢t d6 cao hon [2].

Qud trinh hidro héa thuong duoc tién hanh trong
mdi trudng dong thé hodc di thé. Xic tic dong thé
thuong tan trong dung moi c6 chira chit nén chua
bdo hoa. Xdc tic di thé thuong ¢ dang rin, khong
ddng nhét voi chit nén trong dung mdi, hoic dugc
sir dung trong truong hop chat nén ¢ dang khi [1, 3].

Xic tic ddng thé c6 chira rodi nhu xic tc ciia
Wilkinson hay xudc tidc c6 chua iridi nhu xdc tic
Crabtree. Xtc tdc dong thé c6 hoat tinh kém hon so
vé6i xic tdc di thé.

Xic téc di thé thuong dugc st dung trong cong
nghiép cho cic qué trinh hidro héa. Tinh chét cia
xtc téc di thé duoc quyét dinh bdi nhitng kim loai s€

st dung dé tao nén nd, vi du nhu hidro héa tao
alkanes ma khong anh huéng dén vong nhan thom,
hay qua trinh hidro héa c6é chon loc ankyl thanh
ankel, thuong st dung xuc tac Lindlar [4, 5].

Xic tic Raney-Nickel dugc st dung nhiéu &
Viét Nam cho cdng nghiép san xuat dau thuc vat.
Hang ndm luong xic tdc nay phai nhap khau 1a rat
16m, 1am cho gid thanh san phém tang, kha nang canh
tranh trén thi truong ciia hang Viét Nam giam.

Dinh hudng cua dé tai 1a tbng hgp mot loai xiic
tac hidro héa méi theo diéu kién va cong nghé Viét
Nam, sao cho hiéu qua tuong duong véi xic tic
nhdp, nhung c6 the san xuét trong nudc voi gid
thanh thap hon, tién toi viée san xudt Raney-Nikel
nhin hiéu Viét Nam.

Dé 1am co s khoa hoc cho céc nghién ctu cla
minh, ching t6i da st dung xtic tic Ranay-nikel cta
hang Merck l1am chit d6i chung trong phan tng
hidro héa.

2. THUC NGHIEM

Xiic tic Raney-Nickel dugc tao thanh bang cich
xtr 1f mot khéi niken - nhém véi xdt dic. Qud trinh
xir If nay duogc goi 1a kich hoat, 1am tan rd phan 16n
lwong nhém ra khoi hop kim, dé lai mot cau tric rd,
x6p v6i dién tich bé mat 16n.

Loai xidc tdc dién hinh chtra khoang 85% khéi
lugng niken, twong ung vaéi hai nguyén tir niken trén
mot nguyén tir Nhom. Luong nhom con lai gidp cho
xtc tac gilr dugc cAu tric rd va xop [6].
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2.1. Téng hep xiic tic méi

Xic tac moi duge téng hop trén co s& mudi
clorit cua niken (NiCl,) va nhom clorit (AICL;) &
dang héa chat P. Sau khi thu dugc phurc chit dang
chlorin, san pham dugc tién hanh thidu két trong
dong khi tro & nhiét d6 550°C, nhan dugc hdn hop
niken clorit dihydrat va niken-nhom oxit tinh thé.

C4 hai loai xdc tic (Ranay-Nikel ctia Hang
Merck va xdc tdc méi) duge tién hanh phan tich IR,
X-ray, BET, SEM.

Ca hai xidc tdc duoc tién hanh phan tng hidro
héa trén thiét bi hidro héa trong pha khi va thiét bi
trong pha long c6 4p suat. Do tegng hidro hda la
tinh dau sa c6 ham luong xitral chiém 86%.

2.2. Phan ing hidro hoéa trong pha khi khong cé
ap suat

Phan tng tién hanh voi nhitng diéu kién ¢ dinh
cho tét ca céc nghién ctru nhu sau:

- Thé tich 1 phan tmg: 90 ml

- Khéi luong xtic téc: 10 gam

- Vian téc khi hidro: 7 lit/gio

- Van tdc nap nguyén liéu: 30 ml/gio

Ho Son Long va cong su
- Nhiét d6 phan tng: trong viing tir 295°C dén
335°C. i
~ San pham thu dugc ¢ dang long dem phan tich
sac ki khi GC va GC/MS.

2.3. Phan ung hidro héa trong pha léng c6 ap
suat

Autoclave st dung 12 thiét bi phan tng khép kin,
chiu dugc nhiét d6 va ap sudt cao, lam béng thép
khong gi, ¢c6 dang hinh try, duong kinh 6,4 cm,
chidu cao 7 cm va bé day 0,8 cm. Trong ldong ndi
phan @ng c¢6 gin cdp nhiét diét dé didu chinh nhiét
d6. Nhiét d6 phan tng 180°C, ap suét 2 at.

3. KET QUA VA THAO LUAN
3.1. Két qua phan tich xic tac
3.1.1. Phan tich IR
Khi phén tich IR cac miu xtic tic, nhan thiy ciu
tric cua nd cd vung dac trung & 3385 (nhém OH

hydrat), ving 1615(0,) va ving 632(Cl). Ca hai mau
¢6 hinh dang twong ty nhau.
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Hinh I: Gian 30 IR cta cac mau xuc tac

3.1.2: Phan tich XRD

Két qua xéc dinh X-ray ciia hai mau xic tdc cho
thay:

+ Xic tadc Raney-Nikel ciia Merck (hinh 2).

Xidc tdc Raney-Niken ctuia Merck (Cgry) c6 4
thanh phé‘m trong pha tinh thé:

Niken-nhém oxit: tinh thé dang cubic véi cic
canh: a = 8.053, b =8.053, ¢ = 8.053

Nhom clorit: tinh thé dang hexagonal v&i cac
canh: a=3475,b=3.475,c=8.51

Niken clorit: tinh thé dang Rombo. H,axes, voi
ciccanh: a=3.483,b=3.483,c=174

Niken clorit tetrahydrat: tinh thé dang
Monoclinic, v6i cac canh: a = 13.378, b =9.301, ¢ =
5.988.
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Hon hop niken clorit hydrat...
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Hinh 3: Gian d6 XRD cua xdc tdc méi ché tao

Xic tdc méi ché tao cia ching t6i ¢6 hai thanh
phan trong pha tinh thé:

Niken clorit dihidrat, tinh thé dang monoclinic
voi cac canh: a=6.909, b = 6.895, c = 8.829

Niken-nhom oxit, tinh thé dang cubic vdi céc
canh: a = 8.0466, b = 8,0466, ¢ = 8.0466

Sy twong ddng ciia hai mau xiic tic 1a trong
thanh phan pha tinh thé déu c6 niken-nhdém oxit
dang cubic va niken clorit hydrat dang monoclinic.
Tuy nhién, kich thudc cla cic tinh thé trong xuc tac
méi ¢6 phan nho hon.

Su khéc biét 16n la trong xuc tic mdi khong cod
thanh phan tinh thé ctia nhom clorit va niken clorit.
Trong xiic tdc mdi, niken clorit két hop vdi 2 nudc
thanh niken clorit dihydrat, con trong xic tac Raney-
niken, niken clorit két hop véi bon phan tir nudc
thanh niken clorit tetrahydrat.

3.1.3. Phdn tich BET

Két qua phan tich dién tich bé mit ciia hai miu
xtc tdc nhu sau:

- Xtc tdc méi (Cy) c6 dién tich bé mit 1a 21.605
m’/g

- Xiuc tdc Raney-Nickel (Cry) cia hang Merck
¢6 dién tich bé mat 12 30.132 m*/g .

3.1.4. Phan tich SEM

Hinh SEM ctia hai miu xic tac Raney-Nickel
(Cry) va xtc tdc moi (Cy) dugc thé hién trong cac

hinh 4 va 5.

Qua hinh SEM ciia hai mau xc tic trén, c6 thé
nhan thdy c6 sy giéng nhau vé mat cdu tric cia
ching. Xic tic Raney-Nickel cua Merck (Cgry) hinh
thanh theo dang ban mong tung 16p, tao thanh 16 xop
dang vién gach ong Xic tdc mdi (Cyy) cling c6 cau
tao twong tu nhung mong hon. Kich thudc hat ctia ca
hai xtc tdc rit nho va nam trong khodng < 50 nm.

Vé mit cam quan, xdc tdc moi nhe va xép hon,
¢6 d6 sang hon so véi xic tac Ranay-nikel (Cgry).

3.2. Phan ung hidro héa trong pha khi

3.2.1. Phan ung hidro hoa sw dung xic tdc Raney-
Nickel cua hang Merck

Trong téng s6 75,61% nguyén liéu chuyén héa
thanh san phém moi, co:

+ 58,28% thanh hidro cacbon khéng chtra oxi.

+ 14,23% thanh san phém chtra oxi:

+ 3,1% hao hut do hinh thanh c4c san phém khi,
nudc va sai .

Xic tdc Raney-Nickel cta hing Merck xiic tién
phéan tng hidro héa rit manh va khong nhitng thé,
n6 con cat mach C-C dé tao thanh hidro cacbon thép.
77% san pham méi 12 hidro carbon khong chira oxi
da ching minh diéu d6:

+ 2,6-dimetyl, 3-hepten, CoH4(3,07%)

+ 2,6-dimetyl heptan, CoH,(10,1%).
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+ 2,6-dimetyl hepten, CoH;5(4,21%) + 2,6-dimetyl, 1,5-heptadien, CoH;6(14,09%)
+ 2,6-dimetyl, 2-hepten, CoH 5(11,32%)

IMS-NKL x50.0k SE(M)

(a) (b)
Hinh 6: Xtc tic Raney-Nickel (Cgy) dang bot (a) va sau khi ép vién (a)

(a) (b)
Hinh 7: Xdc tdc méi (Cy) 6 dang bot (a) va sau khi ép vién (b)
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3.2.2. Phan ung hidro héa s dung xiic tdc moi

Trong téng s6 74,54% nguyén liu da chuyén
héa, hinh thanh:

+ 58,22% hidrocacbon vong khong chura oxi:
chiém 81,62% téng san phém méi, trong do,
Cymene chiém 50%.

+ 12,56% hidrocacbon vong cé chura oxi.

+ 3,0% hao hut do hinh thanh cac san phém khi,
nudc va sai .

- Xuc tdc moi 1a mot xdc tdc c¢6 kha nang khong
chi hidro héa ma con c6 kha nang déng vong hidro
cacbon rét tot. Hau hét cic san pham déu dwoc déng
vong dé tao ra nhiéu hop chét c6 gia tri nhur:

+ 1,4-Cyclohexadien, 1-metyl-C;H;q (9,13%)

+ m-Cymene, C;oHy4 (33,15%)

+ p-Isopropenyl toluen, C;oH;, (14,76%).

Hon hop niken clorit hydrat...

+ Trans-Carveol, Cl()Hl(,O (0,86%)

+ Piperitone, C;0H;60 (1,16%)

+ 5-Hidro xymetyl-1,1,4a-trimetyl-6-
metylendecahidro naphthalen (1,16%).

3.3. Phan ing hidro héa trong pha 16ng c¢6 ap suit

Cic san pham moi khi hidro héa trong
Autoclave véi xidc tac la:

Phéan ung hidro héa khi khong c6 xic téc: Téng
céc chat 12 13 chét, trong d6 4 chat méi 6, 8, 11 va 13.

Phan g hidro héa khi ¢6 xtc tac Cgy: Tong céc
chat 1a 18 chat, trong d6 c6 9 chit méi 1, 5, 6, 8, 10,
11,13, 27 va 28.

Phan tng hidro héa khi c6 xiic tic Cy: Tong céc
chét 1a 20, trong d6 6 13 chat méi: 2, 3, 8, 11, 19,
20, 22, 23,24, 25, 26, 27 va 28.

Badng 1: San phém mdi trong qué trinh hidro héa cé ap suét

TT Tén san pham, cu tao Phﬁr} tfr: thoi gian IllénA pic (RT) va cuong do Khong Cax Cu
cdc pic 1on trong pho do XT
| 6-metyl-5-hepten-2-one, CsH;,0 [RT: 12.48] {MS: 43 55 69 93 i 0.61 )
108 126} ’
) 2,6-Dimetyl-1,3,5,7-octatetraene, C;oH 4 i i 593
[RT: 12.92] .{MS: 7791 105 119 134} ’
3 | 1,3,8-p-Menthatriene C;oH;4 [RT: 13.84].{MS: 77 91 119 134} - - 7,46
5 | Isopulegol, C;oH;3O [RT: 19.60].{MS: 41 55 69 81 95 109 121} - 2,26 -
6 | Citronellal, C,oH;sO [RT: 20.06].{MS: 41 556995 111 121} - 6,80 -
8 trans-Carveol C;oH;sO [RT: 21.24] {MS:41 83 84 93 108 119 137} 3,58 8,48 2,33
10 | Citronellal, C;oH;gO [RT : 22.30] {MS: 41 556995 111 121} 1,64 1,90 -
Cyclohexanol, 2-metylen-5-1metyletenyl-C,oH;O.
1 [lgT: 22.54] {MS: 41y84 91 108 1}19 13;]} 3,52 4,89 2,24
2,6-octadien-1-ol, 3,7-dimethyl-, C;(H;30
13 [RT : 25.14].{MS: 41 69 84 9}4,1 109} 1.86 1,82 )
19 | p-Isopropenyl toluen C;oH, i i 397
[RT: 50.09].{MS: 41 69 91 105 119 143 157 225} ’
20 Podocarp-7-en-3-one, 13.beta.-metyl-13-vinyl-C,,H;,0. - ) 218
[RT: 52.26].{MS: 41 69 79 91 106 119 135 286} ’
22 | Retinol, C,)H30O [RT: 53.55].{MS: 69 91 105 119 133 157 199} - - 8,09
23 | Podocarp-7-en-3-one,13.beta.-metyl-13-vinyl-C,,H30O.[RT: - ) 535
55.32].{MS: 41 69 91 105 119 286} ’
24 | 1,6,10,14-Hexadecatetraen-3-ol, 3,7,11,15-tetrametyl-, (E,E)-, i i 1,25
CyH3,0 [RT: 56.92].{MS: 41 69 91 107 119 134}
25 | Copaiferic axit, C,0H3,0, [RT: 58.44].{MS: - - 1,87
2-[4-metyl-6-(2,6,6-trimetylcyclohex-1-enyl)hexa-1,3,5-
26 | trienyl]cyclohex-1-en-1cacboxaldehyt, C,3H3,0 - - 1,81
[RT: 58.70].{MS: 43 69 93 119 137 289 304}
27 5.alpha.-Androstan-17.beta.-ol, 2.alpha., 3.alpha.,3.alpha.-epoxy-3- i 0.26 1.55
metyl-, C,0H3,0, [RT: 59.05].{MS: 43 69 93 119 137 289 304} ’ ’
78 13alpha-delta(8)-dihidro abietic acid, C,oH3,0, i 0.45 391
[RT: 59.37].{MS: 43 69 93 119 137 289 304} ’ ’
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+ Cdc chat 4, 7, 9, 12, 14, 15, 16, 17, 18, 21 1a
nguyén liéu ban dau (trong d6 chat 12, 14 1a hai
dang cis va trans cta Citral, chiém 86%) khong thé
hién trong bang.

+ Nhirng chit méi hinh thanh (20, 22, 23, 24, 25,
26, 27, 28 ) la phat hién mdi cua cdng trinh nay.
Tam chat méi nay chiém 47% trong tong s6 13 chat
méi va ¢6 ciu tric hoan toan khéc, twong tu cic chét
c¢6 hoat tinh sinh hoc c¢6 gid tri cao nhu
Retinol [Cz()H3OO](chiém 8%), Podocarp-7-en-3-one,
13.beta.-metyl-13-vinyl- [ConmO] (con c6 tén la
Sandracopimaric acid) (chlem 7,53%). Néu céc chét
c¢6 HTSH trong thuc vét chiém tir 0,5-1%, dugc xem
la nguén nguyén liéu cé kha nang khai thic cdng
nghiép, thi nhitng chét trén ddy, hoan toan ddp tng
diéu d6 va mo ra kha nang tong hop chiing.

4. KET LUAN

1. ba téng hop dugc mot chét xic tdc méi trén
co s& mudi chlorit nhdom va clorit nikel, ¢6 hai thanh
phan tinh thé chinh 13 niken-nhém oxit va niken
clorit dihydrat. Két qua phan tich X-ray, BET, IR,
SEM cho théy xdc tdc méi (Cy) ¢6 ciu tric tuong tu
nhu Raney - Nikel cua hang Merck (Cry).

2. Két qua khao sét phan ung hidro héa trong
pha khi khong cé ap suét trén hai xdc tic cho thay

+ Xic tic Raney-Nickel ctia hang Merck 1a mét
chat xdc tién hidro héa rit manh va khong nhitng thé,
n6 con cit mach C-C dé tao thanh mach hidrocacbon
thap. 77% san pham méi 1a hidrocacbon khong chira
oxi dd chimg minh diéu dé.

+ Xitc tdc méi (Cyy) 1a mot xic tdc c6 kha nang
khong chi hidro héa ma con c6 kha ning déng vong
hidro cacbon rat tét. Hiu hét cdc san pham déu duoc
doéng vong. Bac biét sy hinh thanh m-Cymene c6 gid
tri 16n (33,15%) va d0 chon loc cao (50%). Kha
nang hidro hda cua xtc tic nay khong thua kém xtiic
tac Raney-Nickel ctia hang Merck va cé nhiing dic
tinh trdi hon.

3. Két qua khao sit phan ung hidro héa trong
phalong cé 4p suat:

Lién h¢: Ho Son Long
Vién Khoa hoc Vit liéu Ung dung
Vién Khoa hoc va Cong nghé Viét Nam

Ho Son Long va cong sy

+ Xiic tdc Raney-Niken cua hang Merck cho 9
chat méi, twong ty nhu trong phan tmg hidro héa
khong c6 ap sudt.

+ Xiic tdc méi (Cy) da hinh thanh 5 chat tuong ty
nhu khi hidro héa khéng c6 4p suét va 8 chit mai 1a
phat hién mdi cua xic tdc nay. Tdm chat méi nay
chiém 47% trong tong s6 13 chat méi va ¢ céu tric
hoan toan khéac, twong tu cac chét ¢6 hoat tinh sinh
hoc c6 gia tri cao nhu Retinol, [C,0H300] (chiém 8%),
Podocarp-7-en-3-one, 13.beta.-metyl-13-vinyl-
[Cy0H300], con c6 tén 1a Sandracopimaric axit, (chiém
7,53%). Pay 1a nhiing chat ¢6 gid tri cao trong viéc
san xuét thudc chita bénh. Néu cdc chét c6 hoat tinh
sinh hoc trong thuc vat chiém tir 0,5-1%, duoc xem 12
ngudn nguyén liéu c6 kha ning khai thic cong
nghiép, thi nhimg chat trén ddy, hoan toan ddp ung
diéu d6 va mé ra kha ning tong hop chiing.

4. Nghién clru sau hon vé cau tric, thanh phan
héa hoc cta xiic tic mdi ciing nhu co ché hinh thanh
céc san pham s& cong bd trong cong trinh tiép theo.
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