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ABSTRACT

Converting Gas to Liquid (GTL), along with heavy-oil residue cracking and
biomass, is expected to be one of the main trends in fuel supply in the near
future. One of the most promising and new research direction is the
hydropolymerization of ethylene, which has a great significance thanks to its
direct application in the fuel production. This process is practically the same as
the Fischer-Tropsch process, but its relatively soft conditions are useful for
researching as well as reducing costs for designing and manufacturing
devices, process lines. Moreover, the hydropolymerization process also makes
use of industrial by-products (ethylene) to produce fuels, which is another

advantage to produce fuels from ethylene beside other traditional

applications.

Gidithiéu chung

Cho dén nhing thap ky dau cta thé ky 21, dau mo van
la ngudn chua thé dudc thay thé bang khi dét, than,
thay dién, ndng luong hat nhan, nang ludng gio, mat
trdi, dia nhiét... bdi hon 80% nang lugng hién nay dugc
tao ra tr dau mod. Theo udc tinh vé trlt lugng téng, cac
con s thay déi tir 854 dén 1370 ty thung (Hiép hdi
quan sat nang lugng - Energy Watch Group va bao
C40 cla BP), tuy nhién phan I6n cac udc tinh xoay
guanh con s§ 1100 ty thung tUc gan bang lugng dau
ching ta tiéu thu dén nay. Va vdi nhip dé tiéu thu dau
clia thé gidi hién nay khoang 90 triéu thung mdi ngay,
32 ty thung mdi ndm (S6 liéu ca OPEC nam 2016),
con ngudi chi con du dau dé st dung trong vong
khodng 40 dén 60 nam td&i. Do do, can phai tim ra
ngudn thay thé cé thé ddm bao an ninh nang lucng
trong tuang lai. Trong khi cadc ngudn nang lugng sach
va c6 khd nang téi tao nhu: nang lugng Mat trdi, gid,
thay triéu... cling da va dang dugc nhiéu nha khoa hoc
quan tam nghién clu nhung do chi phi dau tu rat cao
dé c6 thé trién khai & quy md cong nghiép 16, thi trr

luong khf thién nhién va than hién nay vuct cung Ung
gép lan lugt 1.5 va 2.5 1an. Trlf lugng va tiém nang dau
khi toan thém luc dia Viét Nam khoang 3.3 + 4.4 ty m>
déu quy ddi, trong do khi chiém ty 1& 55 dén 60%. Bén
canh do, tiem nang khi biogas tUr cac ngudn sinh khdi,
nudc thai... la rat 16n va day la ngudn nang ludng vo
cing phong phu, ré tién va cé thé téi sinh, nhung cac
ngudn nay dén nay chi yéu chi st dung dé cdp nhiét
va phét dién do vay chua tao ra dugc hiéu qua thuc sy
Ién. Mét trong nhiing huéng di nhdm céi thién van dé
la chuyén hoa khi thanh syngas dung cho qua trinh
téng hagp ti€p theo, dac biét 1a chuyén hoa khi thanh
nhién liéu long.

Mot trong nhiing qué trinh san xudt nhién liéu téng
hop la qué trinh hydropolymer hda olefin thu nhién
liéu 1éng. Quéa trinh hydropolymer hda si dung
nguyén liéu bao gém ngudn khi téng hap (CO va Hy)
va ethylene vd&i muc tiéu chuyén hoa nhitng nguyén
liéu dau nay thanh cac phan doan hydrocarbon léng
va gidm thiéu sy hinh thanh cac hydrocarbon thudc
phan doan khi khéng mong mudn.
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Hdba hoc qua trinh
2.1. Cd ché

Ca ché cua phan Ung hydropolymer héa kha phuic tap
va theo nhiéu chiéu huéng khac nhau. Tuy nhién, cac
phan Ung chu yéu dién ra la:

Cdc phan tng polymer hda
a. Téng hop hydrocarbon tir CO, Hy, CoHy

CO + H, + C,Hy = {CH,}; + H,0
b. T6ng hgp hydrocarbon tir CO va H, (Phan Uing téng
hop F-T)

CO + H, == +CH,}; + H,0

. Hydro hda ethylene cé mat CO

CHy, + Hy, + CO == 4CH,}; + H,0

Phan Ung (a), (b) khéc nhau & ndéng doé C,H4 trong
nguyén liéu dau. BE thuc hién phan Ung (c) thi ham
lugng CO dugc sif dung la khodng 1 + 5%.

Cdc phan tng hydro hda
d. Hydro hoa CO

3H, + CO == CH; + H,0

e. Hydro héa ethylene

C2H4 + Hz

<= GCHg

f. Hydro héa ethylene theo hudng khac

C2H4 + 2H2 -~

2CH,

Qua trinh hydropolymer hoda ethylene v&i sy c6 mat
cla hydro va dudc hoat hdéa bdi mét lugng nhd CO
dudc xay ra theo ca ché chudi-g6c nhd sy hinh thanh
clia mét s6 hgp chét trung gian hoat déng la cac géc
methylene va cac géc hydroxymethylene [1, 2].

MGt gid thuyét vé co ché cla phan Ung da dugc dua
ra cho rang céc géc methylene dugc tao ra trong qua
trinh oxy hda hoan toan khi CO dugc hdp phu Ién cac
tdm hoat dong trén bé mat xic tac, sau do phan Ung
véi olefin vé&i mach carbon dai hon, qué trinh cé thé
duoc biéu dién nhu sau:

CH,—CH, CH,

[\l

CHy;—CH—CH, CH,

CH;—CH—CH, |,

—_—

CH;— CH,—CH— (:\H2 @

| .

129

Trong qué trinh trén, cac géc methylene dugc tao ra tu
su khit khéng hoan toan CO theo phan Ung sau:
(@) H OH

Il | — |
C H C-H

+H,
—>» CH, + H,0O (3)

M6t sa do tuong tu cling dugc dé xuét cho ca ché cla
qua trinh tring hop cac géc methylene. Theo dé, dudi
cac diéu kién cta phan Ung hydrolopymer hoa olefin &
cac noéng do thap cua CO, su hinh thanh cda tat ca cac
san phdm phan Ung phu hgp vdi phuong trinh (1) va
(2) 1a khoéng thé, vi s6 luong cac géc -CHs- tao ra bdi
CO va H; la khéng du. Do vay, ngoai viéc tham gia vao
cac phan Ung (1) va (2), cac géc -CH,- con cé thé thic
déy su két hop cla hai hay nhiéu phan t olefin bang
cach ddéng vai trd nhu moét cau ndi, cu thé: dau tién,
phan ti olefin hdp phu trén bé mat xic tac phan Ung
vai mét nguyén t H dugc hinh thanh do su phan ly
clia phén ti H, va bién déi thanh géc alkyl bé mat.

H CH3_ CH_ CH2 CH3_CH2_ CHZ

“4)

| s

Sau do, phan Ung vdi mét phan t& olefin da hdp phu
khac dé tao ra mét phan tir dime hoa hodc mét phan
tr co-dime hda va mét nguyén tr hoat dong.

H CHy—CH,—CH—CH— CH;4

CH;—CH,—CH, CH,— CH,
|/ I [\ ®

—_—

Bang cach nay, cac hydrocarbon vdi s& nguyén ti C
chan va 1é co thé dudc tao thanh. Tuy nhién, nhitng sa
do nay cling khong thé bao phu hét tinh phtic tap cla
qué trinh hydropolymer hdéa olefin.

Nhitng két qud nay cung vdi céc thi nghiém khac da
mot 1an nita khang dinh rang phan Ung hydropolymer
héa ethylene xdc tac di thé co tinh chét cia mét qué
tinh chudi-géc [2]. TU cac két qua cla nhiéu nghién
clu cho thdy rang phan Ung hydropolymer héa
ethylene khong thé xdy ra khi vadng mat H, [1], diéu nay
cho théy rang cac chét khai mao cho phéan ting khong
phai la ban than cac phan t& CO ban dau, ma la céac
hat trén bé mat dugc tao ra bdi qué trinh khd khéng
hoan toan CO bang H,. Cac hat nhu véy c6 dac diém
cla cic qué trinh hinh thanh hgp chét trung gian, cé
thé bao gdm carbon, hydro va cling cé thé chia oxy,
dé la cac géc methylene va cac géc hydroxymethylene
[1, 2, 3]. Trong phan Ung hydropolymer hda olefin, cac
géc nay hédp phu trén xdc tac dong vai tro la céc trung
tdm khai mao phan Ung, trén thuc té trong phan Uing
hydropolymer héa olefin dudi tac dung clta CO, s6
lugng cac phan tr olefin tham gia phdn Ung trén mét
phan t& chét khai mao CO la kha I6n va doi khi dat 45
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phan tu, giad tri nay phu thudc vao néng do chét khai
mao, va tang khi ndng dé chét khai mao giam.

Vao ndm 1967, da c6 nhiing nghién clu vé vai tro cla
géc hydroxymethylene trong qué trinh téng hop
hydrocarbon tu CO va H,. Sau do, cac nghién cltu cho
rang cac géc CHOH déng vai tro thiét yéu trong su
hinh thanh cac chudi hydrocarbon trong qué trinh
téng hgp hydrocarbon tit CO va H,. Cac nghién clu
cho rang, su phét trién chudi hydrocarbon |a mét két
quad cla su ngung tu cla qué trinh dehydrat va hydro
hda va cé thé duoc bidu dién nhu sau: [2]

H OH H OH H OH CH H
~N /7 ~N/7 “H,0 ~ / +2H, 3\/0
C C — c—C — C (6)
SN | I | SR I

Cac nha khoa hoc da tim kiém sy ciing c6 cho sg do
trén bang céc thi nghiém st dung rugu (véi nguyén t
“C dugc danh dau) tham gia vao qué trinh téng hagp
hydrocarbon trén xtc tac sét. Tuy nhién, sau do, cac thi
nghiém trén xic tac Co/ThO, da cho thdy rang
ethylene (cling vd&i nguyén tu MC dugc danh dau) tham
gia vao phan Ung téng hop hydrocarbon vai mac dé
I8n hon nhiéu so vdi rugu (ethanol). Tu cac két qué nay
cho thdy sy ding dan cta co ché polymer hda hda
gdc alkyl trong qué trinh téng hgp hydrocarbon tir CO,
H2 va C2H4.

2.2.Anh hudng ctia mot s6 y&u t6 dén qué trinh
hydropolymer héa ethylene

Mét s6 cac yéu té anh hudng dén quéd trinh
hydropolymer héa ethylene da dugc chi ra nhu diéu
kién cong nghé (nhiét do, &p sudt), ndng dé khi CO; Ty
lé cla cac khi trong hdn hgp khi nguyén liéu hay xic
tac st dung.

Su thay doi ty lé khi nguyeén liéu dau

Nhiing nghién ctu déu tién da quan sat thdy rang,
trong qua trinh hydro hoa dong dang cla ethylene
(propene, 1-butene, isobutene va 1-hexene) [1] & 190 +
200°C trén xuc tac cobalt vdi viéc tinh ché loai bd CO
khdi cac olefin, mét lugng nhd cac hydrocarbon dugc
hinh thanh, bao gdm moét s& cac hydrocarbon cé
mach carbon khéng phéi la sé nhiéu clia céc olefin ban
dau. Cu thé, ty 1& CoHaHo cho nghién cliu dao déng tur
0.1 dén 3.3. Hiéu suét thu hdéi hydrocarbon long 1a 13 =+
16.5% (tinh theo ethylene) khi CoH4H, = 0.8 = 2.5 va
dat 25 + 65% vdi ty 1é CoHaH, khodng 0.5. Tai
CoHaHo, nhd hon 037, khédng ¢d sy hinh thanh
hydrocarbon 1éng.

Propene dugc hinh thanh trong hdu hét cac thi
nghiém. Methane khéng hinh thanh khi CoHgH, nhd
hon 0.25 hodc I6n hon 1.6.

Céc nghién ctu cling da chi ra rang khi ham lugng CO
trong hén hap khi nguyén liéu nhd hon 0.01% thi phan
Ung hydropolymer hoa ethylene khéong xay ra [1, 3].
Anh hudng clia ndng do CO dén ty 1é cac san pham
clia qua trinh hydropolymer hdéa ethylene trén xtc tac
cobalt 3 190°C & ap suét khi quyén dudc dua ra cu thé
& Bang 1, CO tinh theo phan thé tich.

Bang T: Anh hudng ctia ndng do CO dén ty 1é cac san
phdm clia quéa trinh hydropolymer héa ethylene [3]

Téng hiéu
CcO Suat san Ty |é dau:gasoline:khi
ph&m, ml/m’

0.00 0.0 0:0:0

0.06 39 0:1:1.3

0.1 81 0:1:0.8

0.5 165 0:1:0.9

15 311 0.07:1:1

4.0 297 0.2:1:.03

6.1 323 0.3:1.04

Nhu vay, khi néng dé cta CO tang lén dén 6% thi hiéu
sudt cla phan Ung hydropolymer héa ethylene tang
lén dong thai khéi lugng phén t& clia polymer cling
|&n hon.

Ty 16 CoHaHy va thanh phdn xidc téc cling dé dugc
nghién ctu. Nhitng ndm 1967, N.I. Ershov, Trong Yem
Hoang va Ya.T. Edius da nghién cltu qua trinh trén cg
sG xUc tac cobalt trén chdt mang khéac nhau, san phdm
dugc phan tich dua trén s6 C trong san phdm, két qua
dugc dua ra & Bang 2.

Bdng 2: Phan bé san phédm phan tng
hydropolymer hoa &ty & khac nhau clia CoHaH;

N Hydrocarbon, %

) =
Chat mang 5 c C, .’
Kaolinite 151162 | 326 | 515
Kaolinite 151 164 [ 29.6 | 540
Montmofillonite 1512051202 [ 595
Montrnorillonite 26| 104 | 228 | 66.8
NaA 151122 (188 | 69.0
NaX 15[ 189 [ 195 | 616
NaY 151 18.2 [ 253 | 565
NaM 151194 | 214 | 592
NaM 26| 176 | 248 | 576

(Ghi chu M mordenite)
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K&t qua nay cho thédy rang hiéu sudt thu hoi san phém
hydrocarbon 16ng Cs* d&i vdi cac mau xdc tac d
nghién clu déu dat trén 50%, céc phan to chua
hydrocarbon Cg va cao hon chiém 18 + 28%, phan
ngung tu nhan dugc chid yéu hinh thanh & xuc tac Co-
kaolinite. Cac loai xUc tac cho thay su khac biét tuong
ddi it trong viéc phan phdi san phdm theo s6 C.

Mot s6 nghién cltu khac da dua ra cac két qua kha
guan hon trong viéc st dung chat mang khac & mét
nong dé nhét dinh cta CO.

Bdng 3: San pham cla phan Ung hydropolymer héa
vdi cac chat mang khac nhau & cac nong dé ethylene

khac nhau
N Hiéu suét, g/c:m3
ol 8|9
R R e .
O | 2
o
()
o |4 | n | - | - e |5
52 |41 | 11 | s2 ] 12|73 s
gé: 107 [36 | 10 |104] 14| 77| 5
157 (34| 10 [ 13423 | 92| s
194 [ 271 7 |60 | 27 | 100 | 3
0 33221 4 | 1232 3
5_5: 63 |18 12 |67 | 13|36 ] 3
Sl ms |6 n o |106] 18 |37 6
=] 57 |12 12 | 139] 20 |42 | 6
203 | 1| 12 |48 |22 |105] s
00 |26 9 | 3 | - [ 4| -
s2 l22] 9 | s3] - | 47| 4
Ql 97 |23 | 8 |85 |16 |56 ]| 6
1154 |22 9 | 12818 |85 ]| 4
204 |20 | 7 |57 25 | 10| 3

(Ghi ch *: - vét)

Bang két qua da cho thdy ham luong céc cdu tir cu thé
trong thanh phan san phidm. Co thé thdy vdi thanh
phan ethylene trong nguyén liéu thay déi tuong ducng
thi d6 chuyén héa CO cao nhét la silica gel (khodng
44%) va cling tuong Ung cho thanh phan Cs” 16n nhét.
Co vé nhu silica gel d& cho hiéu qué déi véi muc dich
qua trinh 13 thu hydrocarbon léng va ran. CO, clng
hinh thanh vdi vai tro a san phdm phu cla qué trinh,
ham lugng CO, hinh thanh phu thudc chd yéu vao
thanh phan mole cla ethylene trong nguyén liéu dau.
Cac nghién cliu khéc cling da dugc tién hanh vdéi muc
dich x&c dinh thanh phan cac cdu tI cé trong san
pham.
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Phan Ung ducc thuc hién & &p suét khi quyén, 190°C
trong hé phan Ung vi dong, 6ng phan Ung thay tinh,
st dung hén hop CoHaHo tr 1.5 dén 2.6; 4 + 5% CO va
t6c do khong gian thé tich 13 100h™. Cac chét xtc tac
chlta Co/chdt mang & ty 1& 1:2. Cac san phdm phan
Ung dugc bay trong cac thiét bi dugc lam lanh & -20
dén -70°C.

Cac phuong phép phéan doan va phd Raman dugc st
dung dé xac dinh thanh phan cla cac san phédm phan
Ung. Cac san phdm phan Ung trén mdi méu xdc tac
dugc thu thap trong céc thi nghiém kéo dai tir 50h dén
70h la khoang 50 + 100 ml. Két qué dugc dua ra trong
Hinh 1.

£
o~
n
n
<
0%
-0
i
~N ]
oSN R
< Ngg ~
N 0 ~
1 @9 - - NN
no= L :
- ! =
o ~ —
~ ] o - w -
o N 0 o @
] ] a o0
8w I i
wn o B n
lin e =
=1 B ~ o N N I
(=] (=] o o
LaoEm | 1] [ |
Co- Co-
. Co-NaM[1] Co-NaMi{2]
montmorillonite{1) aM[1) montmorillonite(2] o-ahi2)
B 1-pentene 258 13 521 45
M Cis-2 pentene 268 202 158 172
B Trans-2 pentene 6.3 182 0.2 0.2
m 2-methyl-1butene 55 9.9 8.5 142
B 2-methyl-2 butene 15.2 209 122 9
B 3-methyl-1 butene-butadiene 17 2 0 0
W n-pentane 164 LR} 9.6 58
W jsopentane 13 6 1 8.6

(Ghichd *: (1), (2) tuong Ung ty 1& CoHaHa 13 1.5 va 2.6).

Hinh 1: Thanh phan Cs trong san phdm vdéi cac mau
xUc tac

Cé thé thdy ban chét trg xtc tac cua aluminosilicate
cho Co cé tdm quan trong rét I6n cho ca qué trinh va
thanh phén cla cac san phdm cla phan Ung hydro
héa ethylene, hdn hop khi nguyén liéu chira CO co
anh hudng dén ty 1& dong phan cla olefin, cac dang
cis- va trans- cla cac olefins, va ty 1é cac hydrocarbon
co trong cdu tric chudi thdng va iso-, trong khi no
cling ¢o tac dong tuong déi yéu dén viéc phan bé cac
hydrocarbon dua trén sé lugng cac nguyén t carbon.

Mét nghién clu khéac da dudgc tién hanh [7] cling da
chi ra thanh phén cdu t cla céc hydrocarbon trong
san phdm 16ng. Phan Ung dugc tién hanh & 190°C, ap
suat khi quyén. Luu lugng khoéng gian thé tich la 100h™".
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Mot lugng xuc tac Co-clay (1:2) dugc hoat hoa 3 450°C
trudc khi st dung. Dong thai, “CO duac st dung trong
thi nghiém @& tim ra céu tra 161 cho cau hdi CO da
hoat hda nhu thé nao va vai tro ctia CO trong sy hinh
thanh hydrocarbon.

K&t qua phén tich san phdm long ti 2 thi nghiém duoc
dua ra & Bang 4.

Thi nghiém 1 dugc tién hanh vdi ty 16 CoHyH 1a 2.3,
trong khi déi véi thi nghiém 2, ty 1& nay la la 1.3. Ham
lugng CO trong ca hai thi nghiém la 4 = 5%.

Bdng 4. Dac trung cla san phdm léng

Thi nghiém 1 Thi nghiém 2
O O
- S - S
@ © @ <
o = o =
Cau tu ; g é g
2 s 2 ol
2| 8| 2| s
T o T o
Ethylene 0.29 - 0.33 -
Propylene 0.12 - 0.14 -
Butane 0.22 | 0.000 [ 2.60 | 0.006
Butene-1 291 1 0.005] 557 | 0.007
Trans-Butene-2 0.04 - 1.09 | 0.000
Cis-Butene-2 437 |1 0.000 | 873 | 0.001
Divinyl 0.11 - 0.54 | 0.001
3-methylbutene-1 | 0.07 - 0.31 | 0.000
n-Pentane 028 | 0.001 | 3.22 | 0.015
Pentene-1 271 1 0.016 | 491 | 0.041
2-Methylbutene-1 | 0.91 - 1.89 -
Trans-Pentene-2 - - 0.56 -
Cis-pentene-2 0.76 | 0.001 | 211 -
2-Methylbutene-2 | 0.33 - 2.07 | 0.004
Isoprene 221 10004 | 469 | 0.016
n-Hexane 0.17 | 0.001 | 2.02 | 0.015
Hexane-1 1.88 1 0.009 | 2.30 | 0.025
(Ghi cht % - khéng phéat hién dugc. > Ci 1a don vi do

dé phéng xa, viét tat cla Curie. Ci dugc tinh bang
luong phan ré/giay, disintegrations per second — dps:
1Ci = 3.7.10 dps).

Viéc phén tich san phdm khi sau phan Ung cho théy
trong khi san phdm khéng chi chia “CO ma con mot
lugng nhod (it han 1%) YCH,. Nghién ctu cling chi ra,
sy tiéu thy CO phy thudc rét 16n vao diéu kién phan

Ung, mac du C tir CO khéng két hop vao tét cac phéan
t hydrocarbon trong hén hop san phdm. Mot s6
nghién ctu cling da chi ra vai tro ctia CO trong phan
Ung hydropolymer hda nhu chat khai mao, CO chi
tham gia vao su hinh thanh cla céc chét trung gian
hoat ddng trén bé mét xic téc.

Anh hudng caa nhiét dé

Nhiét dé cé anh hudng Ién dén ddng hoc cla phan
ng hydropolymer hoa ethylene cling nhu chuyén hoa
GTL ndi chung. Nhiét dé cling anh hudng dén hoat
tinh va dé bén cla xdc tac, tir d6 anh hudng dén hiéu
sudt san phdm cla cd quéa trinh. D6 thi hinh 2.a va b,
dua ra &nh hudng cla nhiét dé dén hiéu suét qué trinh
hydropolymer hda ethylene trén xdc tac cobalt.

Phan (ng tién hanh & ap suét khi quyén, ty 1& CoHH>
= 1.5, CO = 5%, t6c dé khong gian thé tich 100h™. Tir
hai do thi trén cling c6 thé théy rang nhiét do téi uu
dé thu dugc hiéu sudt san phdm Iong cao nhét Ia
190°C.

Y, %o Yr. %
50
79

20 7
i
. » 70 &

10 7 2
] 1 1

760 200 240°C 155 200 240 ¢

(@ (b)

Hinh 2: Anh hudng cla nhiét dé dén hiéu suat
hydrocarbon C3” (a) va hiéu suét san pham 1dng (b)
trén xuc tac: 1. Co-montmorillonite; 2. Co-kaolinite; 3.
Co-kaolinite [3]
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Hinh 3: Anh hudng cla nhiét d& dén hiéu suét
hydrocarbon trén xtc tac Co-Pentasil-66 [4]

Diéu kién phén Ung CoHyH, = 1.5, CO = 5%, GHSV =
100h™. Céc thi nghiém trén xic tac Co-Pentasil-66 vdi
cac diéu kién phan Ung: ty 1é CoHgHo = 1.5, ndng dé
CO = 5%, t6c do khong gian thé tich GHSV = 100 h'"
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cho thay trong khodng nhiét dé 190 + 310°C hiéu suét
hydrocarbon dat trung binh khodng 74%, va tai nhiét
dé 190°C thi hiéu sudt hydrocarbon thu dugc la Idn
nhat khoang 80%. K&t qua dugc thé hién trén Hinh 3.
(5]

Thém nhiing nghién clu cling da dugc thuc hién vdi
qué trinh hydropolymer hda ethylene vd&i Carbon
monoxide déng vi “C & nhiét do dudi 100°C [6]. “CO
dugc téng hgp bang cach phan hiy HCO.K vdi H2SO4
va loai bd CO, bidng céach suc qua 6ng phan Uing chia
Ascarite, két qua phéan tich dé tinh khiét cla “co 1a
99%. Két qua phan tich san phdm léng duoc dua ra
trong Bang 5.

Béng 5: Luong “C trong san phdm 16ng theo nhiét do
phan Ung va ty 1& CoHaH,

< @) <
o 5 |2 |§¢ 2
= s |2 |82 | %
& c c 5 2 o 2R
5 |€ | |28 |25
c o < " o = s 8
T oy T 2 £ £ o
[s) O O S5 Z o c
B @ <@ < 2 18]
i c — T -~O |
— z ey -
5 80 15 21.0 0.04
10 80 15 23.0 493
15 80 1.5 20.0 442
20 80 15 20.0 3.92
25 80 15 20.0 4.30
30 80 1.5 20.0 4.51
5 25 15 6.0 0.07
10 25 15 7.0 0.53
15 25 15 8.1 0.72
20 25 15 15.5 133
25 25 15 12.0 1.72
30 25 1.5 6.2 2.06
35 25 15 4.0 2.4
5 25 2.6 12.5 0.07
10 25 2.6 14.3 0.07
15 25 2.6 20.0 0.10

K&t qua tUr Bang cho thdy, thi nghiém dugc thuc hién &
80°C cho hiéu sudt thu san pham 1ong In nhét 1a 23%.
Khi thuc hién & 25°C thi hiéu sudt Ién nhat thu dugc la
15.5% vdi ty 1& cla CoHgH, 18 1.5 (tuong Ung véi 1.33%
d6 phong xa clia "CO) va 20% ddi véi ty 16 CoHaHo 13
2.6 (lugng “co tieu thy trong phan Ung phét hién
dugc 1a 0.1%). TU day clng c6 thé dua dén suy luédn
rang khoéng ton tai méi quan hé gitta hiéu suédt phan
Ung va lugng CO s dung.
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Yéu t6 téc do khéng gian thé tich (Gas Hourly Space
Velocity-GHSV)

Trong ky thudt phan Ung, d&i vdi phan Ung
hydropolymer hoa ethylene: t6c dé khéng gian thé tich
dai dién cho luu lugng chat phan Ung pha khi (m?/h)
chuyén qua mot don vi thé tich xdc tac ran tang cd
dinh trong mét don vi thdi gian (M. Bang dudi day
dua ra két quéd cla céc thi nghiém trén xdc tac Co-
kaolinite Viét Nam va Co-chlorite Viét Nam. Céac thi
nghiém dugc tién hanh & 190°C, &p suét khi quyén, téc
dé khong gian thé tich dudc khado sét thay déi trong
khoang 50 + 300h ™.

Bdng 6: Anh hudng cla téc dé khong gian thé tich dén
phan Ung hydropolymer hoda ethylene trén xtc tac Co-
kaolinite [5]

GHSV,
h' Gl oG C, G | CH,
50 | 237 | 67 | 154 | 500 | 15
100 | 318 | 104 | 90 | 440 | 21
200 | 176 | 69 | 9.0 | 582 | 11
300 | 53 | 94 | 145 | 598 | 1.1

Hiéu suét tinh theo ethylene, %

Bdng 7: Anh hudng cuia téc dé khong gian thé tich dén
phan Ung hydropolymer hoa ethylene trén xtc tac Co-
chlorit [5]

GHSV,
h' Gl G| G C | CH,
50 | 184 | 80 | 119 | 590 | 12
100 | 411 | 95 | 40 | 450 | 16
200 | 123 | 90 | 88 | 531 | 05
300 | 110 | 79 | 71 | 507 | 09

Hiéu suét tinh theo ethylene, %

C6 thé thdy, GHSV ndm trong khoang 50 = 300h™" dam
bdo dugc sy phu hgp vé luu lugng cling nhu lugng
xUc tac su dung. Vi luu lugng khéng gian thé tich nhd
hon 50h7, lugng xUc tac st dung sé& tén hao nhiéu hon
va, v&i GHSV ndm ngoai 300h™" sy hinh thanh phan
doan khi chiém mét phan kha I6n. Su pht hgp nay sé
c6 y nghia quan trong khi tién hanh tinh toadn doéng
hinh ap dung cho quy mé pilot hay ban cong nghiép
hodc céng nghiép. K&t qua tién hanh tai GHSV = 100h™
déi vai xdc tac trong diéu kién nghién clu thi hiéu suét
hydrocarbon cling nhu hiéu suét san phdm long thu
duac 1a 16n nhét [5].
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Tiém ndng phét trién trong tuang lai

Nhiing thanh céng trong nghién cdu ban dau nay da
cho thdy qué trinh hydropolymer hoda rét c6 hila hen
cho kha nang thuc hién, va &p dung & quy mo pilot
trong thdi gian td&i, khi ma cac qua trinh xanh ngay
cang dugc ap dung va tién téi gidm thiéu sy phu thude
vao cac ngudn nguyén liéu hda thach. Cé kha nang
cho hiéu suét cao & diéu kién nhiét do va ap suét thap,
qué trinh nay cang cé ca s& dé phét trién quy mod

nghién cdu trong tucng lai.

Két luan

Hydropolymer hda la mét qué trinh t& ra kha hda hen,
san phdm cuia qué trinh do khéng chia luu huynh nén
dam béo tinh bén viing trong su phét trién cling nhu
mang lai lgi ich rat 1én cho tudi tho clia méy méc cong
nghiép, cling khong gdy tac hai cho Trai dat, khong
gdy mua axit do khéng chlfa cac hgp chét nitc. Vdi
nhiing nghién ctu phét trién & digu kién mém, quéa
trinh con hudng dén su kha quan trong thiét k&, vén
hanh cting nhu kinh phi dau tu. Do véy, khéng thé pht
nhan tinh kha quan cla qué trinh nay vd&i su phét trién
cobng nghiép tuong lai. Khéng chi vay, viéc phat trién
dudc hé xic tac ma van dat dudc dé chuyén hda cling
nhu ddm bao tinh chon loc san phédm theo dinh huéng
mong mudn sé tao ra uu thé réat I6n déi véi viec dap
Ung muc tiéu cla toan bd nganh cong nghiép hién dai

bén canh cac qua trinh khac.
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