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Bai bdo trinh bay qud trinh nghién ciu ché tao xuc tdc dé xi Iy sdu luu huynh trong khi thién nhién theo phuong
phdp xit Iy loai Iuu huynh bédng hydro (HDS). Xiic tdc duoc ché tao theo cdc phuong phdp tdm lan luot, tdm déng thoi
trén chdt mang y-Al,0_. Bién tinh pha hoat déng bdng Ni va bién tinh chdt mang bdng zeolite Y. Xiic tdc dugc ddnh
gid tinh chdt héa ly bdng cdc phuong phdp BET, XRD, TPR, TPD, ddnh gid hoat tinh trong hé phadn ting déng lién tuc,
phan tich san phdm va nguyén liéu béing sdc ky khi dau do UCS theo tiéu chudn ASTM D5504. Két qua cho thdy xtic tdc
ché tao theo phuong phdp tam lan luot trén chdt mang, tang cudng thém Ni cho dé chuyén héa cao nhdt & diéu kién

nhiét dé va dp sudt phan iing thdp.

Tirkhéa: Xir ly luu huynh béang hydro, khi thién nhién, xtc tdc, mercaptan.

1. Giéi thiéu

Khi thién nhién cé thanh phan chinh la hydrocarbon
(chd yéu la methane va mot lugng nho cac alkane tu C,-
C,), va cac hop chét khac gom: khi chua nhu CO,, H,S, RSH
(mercaptan), cac hgp chat hitu co chda luu huynh nhu
thiophene, CS,, va mot s6 tap chat khac nhu N,, hai nudc,
thdy ngan... [1]. Khi thién nhién sau khi khai thac sé dugc
x0 ly so b tai gian va tinh ché tai cac nha may ché bién khi
trudc khi dugc van chuyén téi noi tiéu thu.

Tai khu vuc Bong Nam B, Nha may xU ly khi Dinh
C6 thudc Téng cong ty Khi Viet Nam (PV GAS) thuc hién
cac chiic nang tiép nhan va x ly nguoén khi tir mo Bach
H&, Rang DPdéng va cac mé khac trong bé Cliu Long; phan
phéi san phdm khi khé dén cac nha may dién, dam va céc
don vi tiéu thu cong nghiép. Nhu cau sir dung khi thap
ap cla cac don vi tiéu thy céng nghiép nam 2011 udc
tinh khoang 120 triéu m? (diéu kién tiéu chuan), trong d6
c6 nhiéu don vi st dung khi thién nhién lam nhién liéu
dét ti€p xuc truc tiép véi san phadm véi cong suat tiéu thu
trung binh cta cac don vi san xudt gach men khoang 4
triéu m3/nam (diéu kién tiéu chuin). Déi véi cac don vi
tiéu thu cong nghiép quy mé nhé hon, lugng khi tiéu thu
trung binh khodng 8.000 - 10.000kg/ngay (diéu kién tiéu
chuén) [2].

Cac hgp chat chia luu huynh trong khi thién nhién
la mét trong nhiing loai tap chat ¢6 anh hudng nghiém
trong nhat dén chat lugng cla khi. Tiéu chudn chat lugng
vé ham lugng luu huynh trong khi thién nhién & méi nudc
khac nhau. G Lién bang Nga, ham Iugng H_S trong khi phai
thap hon 22mg/m3; mercaptan (RSH) thap han 36mg/m3.
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My yéu cau ham lugng H_,S thap hon 5,7mg/m? mercaptan
thdp hon 5mg/m? ham lugng luu huynh téng trong
khoang 22 - 228mg/m3. G Viét Nam, tiéu chudn chung cho
khi thuong mai la ham lugng luu huynh téng dudi 30ppm
(theo dé xuat ctia PV GAS [3]).

Dai véi moét s6 nganh cong nghiép dac biét (nhu san
xudt va gia cdng vat liéu gébm trang men, thay tinh va chi
tiét dac biét trong xe 6 t6...), ham lugng cac hop chat luu
huynh trong nhién liéu khi can dugi 1ppm, do ham lugng
luu huynh cao sé tuong tac véi cac hgp chat vo co gay anh
hudng dén chat lugng san pham, lam gidm diém ndng
chdy cla thay tinh, tao cac diém mau 16i trong vat liéu
g6ém [4]. D€ c6 thé st dung khi thién nhién c6 ham lugng
luu huynh téng dudi 1ppm, dong khi dau ra (ham lugng
luu huynh téng khodng 17 - 18ppm) tai Nha may xt ly khi
Dinh C8 can dugc x ly dé dap ting nhu cau. Do d6, can
nghién cdu ky vé qua trinh HDS trong khi thién nhién dé
lam co s6 thiét ké ché tao cac cum xU ly luu huynh téng
dap ung cac nhu cau cho tiing don vi st dung khi khac
nhau ctia Nha may x( ly khi Dinh C6 hodc sir dung CNG
nhap khdu c6 ham lugng Iuu huynh téng theo tiéu chuin
thuong mai > Tppm.

Céc qua trinh truyén théng dé xu ly khi acid trong khi
thién nhién nhu cac qua trinh hap thu (vat ly, hoa hoc hay
két hgp) trén dung moi 16ng, hay qua trinh hap phu trén
chéat rdn déu c6 moét dac diém chung la kho xt ly sdu dugc
cac hgp chat luu huynh trong khi xuéng dén 1ppm nham
dap ung yéu cau ctia moét s6 nganh cong nghiép. Ngoai
ra, mot sé phuong phép truyén théng con c6 cac nhugc
diém nhu lam mat hydrocarbon (nhu phuang phap mang
va hap thu vat ly), van hanh phc tap (cac phuong phap
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st dung dung méi) d6ng nghia véi chi phi dau tu va van
hanh cao. D€ xtt ly cac hgp chat luu huynh trong khi thién
nhién xuéng ham lugng rat thap (< 1ppm), can st dung
cac phuang phap xt ly sau khi. Trong dé phuong phap
xUc tac - hap phu dugc st dung phé bién nhat hién nay la
HDS [5]. Khi H, dugc thém vao nhién liéu phan tng véi cac
hop chat luu huynh hinh thanh H,S. Qua trinh nay dling
xuc tac dién hinh 13 Ni-Mo/AlLO, hodc Co-Mo/AlO,, theo
sau d6 la qua trinh hap thu H,S bang ZnO & 300 - 400°C.

Qua trinh khir luu huynh 6 thé theo hudéng tach H,S
sau do6 hydro héa [6, 71:

R-CH,-CH,-SH — R-CH = CH, + H,S — R-CH,-CH, + H,(1)
Va theo hudng hydro hoa truc tiép:
R-CH,-CH,-SH + H, — R-CH,-CH, + H,S 2)

Phan ting tach H,S dua trén xuc tac acid-base trén bé
mat kim loai dugc sulfide hdéa. Qua trinh nay la mét vidu
cGia phan ung tach f-H Hofmann. Phan ung hydro hoa
néi déi va hydro héa truc ti€p cac hgp chat luu huynh
xay ra trén bé mat sulfide kim loai, tuong tu nhu phan
Ung hydro hoa trén bé mat kim loai, & day cac lién két C-S
va H-H bi bé gay va hinh thanh céc lién két C-H va S-H.
Cac hop chat luu huynh no cé B-H sé dé bi tach hon la
hydro hoa. Hgp chat luu huynh khong c6 B-H nhu methyl
mercaptan chi thuc hién qua trinh HDS théng qua hudng
hydro hoa truc tiép.

Phan ung HDS la phan Ung tdéa nhiét, do do trén
phuong dién nhiét dong hoc thi phan Ung thich hop
& nhiét do thap. Tuy nhién & nhiét dé thap phan dng bi
khéng ché vé déng hoc, kho dat can bang. Do d6, can can
bdng gilta gidi han ddong hoc va nhiét ddng hoc dé cé diéu
kién lam viéc tét nhat. Nhiét d6 lam viéc cia cac phan tng
HDS déi véi nguyén liéu long (naphtha, dau, can...) thudng
dao dong tu 300 - 450°C, tuy thudc vao thanh phan
nguyén liéu, thanh phan hgp chat chia luu huynh va xuc
tac st dung cho tiing qua trinh. Xuc tac cé hoat tinh cang
cao thi cé thé ha thap nhiét d6 ctia phan (ng va nguoc lai.

Xuc tac cho quéa trinh HDS 1a dang kim loai chuyén
tiép trén chat mang. Cac kim loai chuyén tiép thuéc nhém
3d, 4d, 5d da dugc nghién ctu d€ lam xuc tac kha luu
huynh chi yéu. Hoat tinh clia cac kim loai chuyén tiép
déi véi phan Ung hydrodesulfur héa da dugc trinh bay [8].
MoS, dugc xem la pha hoat tinh chinh cta xuic tac. Cac
xUc tac cé chida 2 kim loai nhu CoMo/AlLO, hoac NiMO/
AlLO, c6 hoat tinh cao han xuc tac Mo/ALO,. Vi vay, Co va
Ni dugc xem la chat bién tinh tdng hoat cho xuc tac. Xuc
tdc CoMo dugc dinh huéng nhiéu hon cho phan ting HDS

trong khi xtic tac NiMo dugc dinh hudng st dung cho qua
trinh loai nito (HDN) [9], do xuc tdc CoMo uu tién hoat héa
phan Ung hydro phan hon la phan tng hydro héa lam no
héa vong tham va néi déi [10]. Xdc tadc NiMo c6 hoat tinh
hydro héa manh haon CoMo va dugc lua chon cho cac qua
trinh HDS ¢ yéu cau bédo hoa cac hgp chat dau ra nhu
diesel. Xuc tac CoMo va NiMo dugc thuong mai héa cho
ca qua trinh HDS nguyén liéu naphtha, diesel va cho san
pham c6 ham lugng luu huynh xuéng téi vai ppm [10].

Nghién ctu nay st dung xuc tac CoMo dé thuc hién
qua trinh HDS pha khi cé chira pha hoat tinh. Xuc tac nay
c6 thé hoat hoa phén (ing HDS & diéu kién &p suat thap
va nhiét dé cao, dong thaoi cling lua chon phan tng hydro
phan dé loai luu huynh vita phu hgp véi dac tinh nguyén
lieu khéng chira olefin va phan I6n cac hgp chat co luu
huynh la methyl mercaptan, tuc la khéng cé B-H dé tién
hanh phan ting theo co ché loai H,S réi hydro héa néi doi,
vifa gidm dugc lugng H, tiéu tén cho phan tng. Mét uu
diém khac cta xuc tac CoMo so véi xdc tac NiMo 1a kha
nang bén vGi H.S. Theo nghién ctu [10], mdc du xuc tac
NiMo cé kha nang hoat héa phan (ng hydro héa tét hon,
tuy nhién trong diéu kién dp suat riéng phan cta H,S
trong hoén hgp cao, hoat tinh clia xuc tac nay giam xudng
va thap hon rd rét so vdi xtic tdc CoMo. Dua trén tinh chat
nguén khi tai Viét Nam, xtc tdc CoMo dugc danh gia phu
hgp cho qua trinh HDS céac hgp chat luu huynh trong khi
thién nhién, Ni sé dugc xem xét b8 sung vdi vai trd nhu
chat bién tinh pha hoat tinh.

Xét vé cdu truc xuc tac, pha hoat tinh trong xuc tac
dugc bién tinh c6 dang ciu truc Co-Mo-S hodc Ni-Mo-S,
dugc tao ra khi bé sung mét lugng Co (hodc Ni) via du
dé bao phi cac canh ria clia tam MosS, [9], do do6 viéc bién
tinh xuc tac sé dugc nghién clu dé gia tang kha nang
chuyén héa luu huynh cda xuc tdc CoMo.

Trong cong nghiép, xtc tdc CoMo/AlO, dugc diéu ché
béng phuong phap tdm dung dich muéi (NH,) Mo,0,, va
Co(NO,), hodc Ni(NO,), 1én chat mang y-AlLO,. Trén chat
mang y-ALO,, xic tac sé& dugc khao sat qua trinh téng
hgp bang 2 phuong phap: tham uét déng thoi cac tién
chat phu hgp 1én chat mang hén hgp nhu trong nghién
ctru [11] hodc thdm udt tiing giai doan nhu trong nghién

cltu [12].

Viéc cdi tién xuc tac d€ nang cao hoat tinh clia xuc tac
dugc tién hanh & tat ca cac budc: budc chuan bi xuc tac,
Iua chon tién chat cda pha hoat tinh, lua chon chat mang,
quy trinh t8ng hgp va x{ ly sau cdia xuc tac téng hop. Cac
hudng nghién cliu nang cao hiéu suat clia xuc tdc HDS
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gém viéc tac dong Ién cac yéu t6 [9]: thay d6i ban chat pha
hoat déng, lua chon cac thé hé chat mang mdi, bién tinh
chdt mang truyén théng, lua chon quy trinh téng hop mai
bang viéc st dung céc tién chat mai.

Trong nghién ctu nay, viéc bién tinh xdc tac sé dugc
nghién ctu theo 2 hudng: bién tinh pha hoat déng va
bién tinh chat mang. Trong do, pha hoat déng sé dugc
bién tinh bang cach thay 1 phan va toan b6 Co bang Ni
dé danh gia kha nang tuong hé cua 2 loai chat bién tinh
nay nhu trong nghién ctu [12]. Chat mang ciing sé dugc
bién tinh béng cach thém zeolite Y vao y-Al,O, dé danh
gid dugc kha nang tang dé phan tan pha hoat tinh va kha
nang lam tang hoat tinh HDS cla xuc tac.

Muc dich ctia bai bdo nay la nghién ciu ché tao xuc
tac cho qua trinh HDS khi thién nhién vdéi khi thir nghiém
la methyl mercaptan, danh gia anh hudng ctia thanh phan
xuc tac, phuong phap dua pha hoat tinh 1én chit mang
dén hoat tinh cda xuc tac cho phan tGng HDS; tim dugc
thanh phan t6i uu clia xuc tac dé thu dugc do chuyén
hoéa mercaptan cao nhat cing nhu danh gia dugc anh
hudng ctia mot s6 thong s6 diéu kién phan ng tu nhiét
do, ap suat, luu lugng dén d6 chuyén hoa. Ngoai ra, viéc
nghién ctu céng nghé HDS va xuc tac dé x{ ly cac hap
chat mercaptan trong khi thién nhién cing la co s& dé ap
dung cho viéc xtr ly cac hgp chat mercaptan trong bio-gas,
nguodn khi kha phé bién & Viét Nam.

2. Thuc nghiém

2.1. Héa chat

7724

(Sigma Aldrich), Ni(NO,),.6H,0 (Guangdong Guang hua
Sci-Tech Co). Methane 99,99%; hon hgp 100ppm H,S trong
H,; hén hgp 100ppm CH,SH trong H,; khi H, 99,999%; khi
N, 99,999%.

AI(OH), Tan Binh, (NH,).Mo 0,,-4H,0, Co(NO,),.6H,0

2.2, Téng hop xiic tdc

Xuc tac dugc téng hagp bang phuong phap tam lan
luot hodc dong thai cac tién chat phu hgp 1én chat mang
y-ALO, v6i ham lugng Mo thay d6i trong khoang 10 - 20%
khéi lugng, ty 1é mol nCo/(nCo + nMo) dugc gilt c6 dinh
30,3.

Chat mang y-AlLO, dugc téng hop tir AI(OH), Tan Binh
theo phuong phép két ttia nhu trong nghién ctu [13]. Pha
hoat tinh dugc bién tinh bai Ni dugc st dung dé khao sat
kha nang lam tang hoat tinh xdc tdc. Thir nghiém bién tinh
chat mang véi zeolite Y dé€ danh gia kha nang lam tang
hoat tinh cing nhu dé bén hoat tinh xuc tac. Xdc tac dugc
téng hgp theo cac phucng phap khac nhau gém: mau
tdm déng thai; mau tdm tuan tu theo tha tu Co, Mo; mau
tdm tuan tu theo thi tu Mo, Co lén chat mang dé so sanh
anh huéng clia cach dua pha hoat déng trén chat mang
déi vai xtc tac HDS. Cac mau xuc tac téng hop va ky hiéu
dugc trinh bay trong Bang 1.

Qua trinh t6ng hgp xuc tac dugc tién hanh theo 2
phuang phap: phuang phap tam udt déng thoi pha hoat
tinh chita mudi Co va Mo lén chat mang va phuang phap
tdm udt tuan tu mudi Co, Mo lén chat mang. Quy trinh
tdm udt déng thai dugc thuc hién nhu sau: cac mudi clia
Mo va Co dugc can véi khéi lugng va ty Ié thich hgp tinh
trudc, sau d6 cac mudi dugc hoa tan hoan toan trong
nudc (lugng nudc gap 2,5 - 3 lan so véi lugng xuc tac hinh
thanh) r6i cho vao céc dung Al O, khudy déu va cé can &
60°C. Sau khi c6 can, mau dugc lay ra va say khé qua dém
G 110°C sau dé tién hanh nung trong 16 c6 tiép xuc vai
khong khi & 500°C trong 3 gid, téc dé gia nhiét 5°C/phdt.
Sau khi nung, mau dugc lam ngudi tu nhién va dugc dem
di luu trd, tranh hap phu &m.

Trong quy trinh téng hgp xuc tac theo phuang phap
tdm uét dong thdi, mudi Mo (hay Co) sé dugc hoa tan

Bdng 1. Thanh phdn cdc mdu xtic tdc

Thanh phan xuc tac (% khéi lugng)

m NiO Co0  MoOs  ALOs  Zeolite Ky higu Ghi chd

1 - 2 10 88 - 2Co10MoAl Tém doéng thoi

2 - 3 15 82 - 3Co15MoAl T4m déng thoi

3 - 4 20 76 - 4C020MoAl Tém dong thaoi

4 - 3 15 82 - CoMoAl T&m tuan tu Co, Mo
5 - 3 15 82 - MoCoAl Tam tuan tu Mo, Co
6 3 0 15 82 - NiMoAl Thay Co bang Ni

7 1,5 1,5 15 82 - 50Ni-MoCoAl Bién tinh pha

8 0,75 2,25 15 82 - 25Ni-MoCoAl Bién tinh pha

9 1,5 1,5 15 0 82 CoMoY Bién tinh chat mang
10 1,5 1,5 15 41 41 CoMoAIlY Bién tinh chat mang
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hoan toan trong mot lugng nudc thich hgp (khodng 2,5
lan lugng xuc tac hinh thanh), sau dé tdm dung dich muéi
Mo (hay Co) 1én chat mang bang cach tron déu & nhiét
dd 60°C dén khi can hoan toan. Sau khi c6 can, hén hogp
xuc tac dugc lay ra va dem di say kho qua dém & 110°C r6i
nung trong 16 ¢o ti€p xuc véi khéng khi & nhiét d6 500°C
trong 3 gid, tc d6 gia nhiét 5°C/phat. Sdn phdm thu dugc
la xtc tac chida mét oxide kim loai (MoO, hay CoO) Ién chat
mang. Thuc hién lai quy trinh trén ddi véi viéc tam kim loai
con lai 1én chat mang dé thu dugc xuc tac hoan chinh.

2.3. Phan tich cdc ddc trung héa ly cta xtic tdc

Dién tich bé mat clia xdc tac dugc xac dinh bang
phuong phap hap phu nito ldng & nhiét dé thap theo tiéu
chudn ASTM D3663 [14] va xac dinh bdng thiét bi Tristar
Il cing bd x{r ly mau SmartPrep (Micromeritics). S dung
thiét bi D8 Advance (Bruker) theo phuang phap ASTM
D3906 [15] dé xac dinh cdu trdc cla cac loai tinh thé trong
xUc tdc dong thai st dung dé dinh tinh pha tinh thé véi d6
tin cay cao. Tinh acid (TPD) va tinh kh{r (TPR) cUa xuc tac
duoc thuc hién trén thiét bi AMI 902 (Altamira).

2.4. Phuong phdp khdo sdt hoat dé6 cta xtic tdc

Khéo sat hoat tinh HDS cda xuc tac téng hop dugc
tién hanh trong thiét bi phan (ing dang lién tuc nhu Hinh
1, khi ban dau dugc phéi tron theo ty & can nghién cdu
thong qua cac van luu lugng (MFC), sau dé phan tng tai lo
phan (ng HDS. Tai day, qua trinh chuyén héa mercaptan
bang hydro thanh H_S dudi tac dung xuc tac dién ra theo
phén ting CH,SH + H, — CH, + H_S, H,S sau d6 dugc hap

Mercaptan @

Van ldy mau

B

Natural gas I;Q @

Hydrogen

2 9

H2S = @

MFC

Lo phan tmg HDS

Van lay mau

By |

thu bang ZnO tai thap hap thu, khi sau thap hap thu dugc
suc qua binh hap thu dé€ loai bd hét cac tap chat dang luu
huynh con lai trudc khi di ra ngoai khong khi. Lo phan ting
va thap hap thu dugc diéu khién nhiét d6 thédng qua cac
[0 gia nhiét phan Ung. Trong bai bdo nay, nhém tac gia chi
trinh bay két qua nghién ctiu ctia phan tng HDS.

Theo Kiperman [16], ty & chiéu day |6p xuc tac/dudng
kinh hat xtc tac (dcat) tur 16 - 31 va ty 1é dudng kinh 16 phan
ung/dudng kinh hat xuc tadc khéng nhé hon 11 - 12 sé
dam béo cho ché d6 dong ly tudng, gidm bt anh huéng
cta khuéch tan néi va gradient néng do, nhiét dé. Trong
thi nghiém nay, 0,5g xuc tac dang bot cé dudng kinh
trung binh 0,Tmm dugc ¢6 dinh trong 16 phan ting HDS
c6 dudng kinh 12mm, bé day I6p xuc tac h = 3mm. Do
do, ty Ié dudng kinh [6 phdn Ung/dudng kinh hat xuc tac
=12/0,1 =120, ty 1& chiéu day I&p xuc tac/dudng kinh hat
xuc tac = 3/0,1 = 30 nén phan (ng sé dién ra & ché do
dong ly tudng, han ché t6i da anh hudng ctia khuéch tan.

Trudc phan Ung, xuc tac dugc hoat hoa (sulfide héa)
bang hon hgp H,S 5% trong H, & nhiét dé 330°C, 1atm
trong thaoi gian 8 gid véi téc do 41/gis va lam ngudi dén
nhiét d6 phong trong 3 gid. Sau khi lam nguoi, hé théng
dugc dudi bang khi N, trong 1 gi¢ r6i c6 lap thiét bi
phan ng. Nguyén liéu va san pham dugc 1ay ra khdi hé
tai cac van lay mau va phan tich trén thiét bi GC (Agilent
Technologies 7890A) dau do UCS theo tiéu chudn ASTM
D5504, c6t DB1, kich thudc 60m x 0,53mm x 5um, chuong
trinh nhiét d6: Bat dau & 40°C gilr trong 1,5 phut, tang
nhiét d6 véi téc do 15°C/phut, nhiét dé cudi 200°C.

£
=
B
'g.
& Khi sach
el
Van ldy mau d
Chét hap thu

Hinh 1. Sodd hé thong phan ting xi Iy luu huynh bang hydro
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D6 chuyén héa mercaptan dugc tinh theo cong thuic:
in _ out
_ mer mer
Xmer (%) - in

mer

Trong do:

C,':er: Ham lugng methyl mercaptan trudc khi vao thiét
bi phan ung;

€°": Ham lugng methyl mercaptan sau khi ra khdi

thiét bi phan Ung.

Nang lugng hoat héa clia phan tng HDS c6 hay khéng
c6 xuc tac dugc tinh toan dua vao van toc phan tng tai cac
nhiét d6 khac nhau cla phan ng theo phuong trinh sau:

Van toc phan ing = FX.C /m  (ppm RSH.g".h"),
Trong dé:

F: Luu lugng téng (I/gid);

X: D& chuyén héa phan ung;

C,: Ham lugng mercaptan ban dau (ppm RSH/L);
m_.: Khéi lugng xuc tac (g).

TU van toc phan Ung tai cac nhiét d6 khac nhau, st
dung phuong trinh Arrhenius k. = k e dé tinh toan gia
tri nang lugng hoat hoa cia phan Uing théng qua d6 thi
Ink-1/T.

3. Két qua va thao luan
3.1. Tinh chdt héa hoc, vit Iy ctia xtic tdc

Két qua do dién tich bé mat riéng clia cac mau xuc tac
(Bang 2) cho thay khi tang ham lugng pha hoat tinh, dién
tich bé mat riéng giam dan so véi chat mang ban dau. Khi
tang ham lugng pha hoat tinh tuong tng véi ham lugng
Mo tir 10% |én 20%, dién tich bé mat giam tu 155m?/g
xuéng con 123m%g la do khi tang ham lugng pha hoat
tinh, pha hoat tinh phan b6 khéng nhiing [én bé mat chat
mang ma con trong 16 x8p cla chat mang. Nghia la lam
gidm kich thuéc 16 x6p, cling nhu gidm thé tich 16 x8p qua
dé lam giam bé mat riéng cla xuc tac.

Diéu ché xuc tac bang 2 phuang phéap tdm lan lugt
va dong thai, phuang phap tam lan lugt cho dién tich bé
mat riéng cao han phuong phép tam déng thai. Trong 2
mau xuc tac tdm 1an lugt, mau xic tac tdm theo thurtu Co
trudc, sau d6 tdm Mo lén sau c6 dién tich bé mat riéng
thap hon. Diéu nay c6 thé dugc gidi thich 1a do Co c6 kha
nang lién két manh véi chat mang, do dé dé dang phan
b& déu trén bé mat va 16 x6p clia chat mang lam giam
dién tich bé mat.
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Bdng 2. Dién tich bé mat riéng ctia cdc mdu xiic tdc

1T Tén mau Dién tich bé mat (m?/g)
1 v-Al203 228
2 2Co10MoAl 155
3 3Co15MoAl 136
4 4Co20MoAl 123
5 CoMoAl 149
6 MoCoAl 159
7 NiMoAl 163
25
20
M 1
15 |
D i
=10
S
5 j \
0 = e .
0 300 400 500 600 700 800 900 1000
-5

Nhiét &, °C

Ghi chui 1: Xiic tdc MoCoAl; 2: Xiic tdc 3Co15MoAl; 3: Xiic tdc 50Ni-MoCoAl; 4: Xiic tdc CoMoY
Hinh 2. Gidn do khtr theo nhiét do cia cdc mau xic tdc

Ham lugng pha hoat tinh

4Co20MoA
@
[a W
<
z 3Co15MoAl
-
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206

NiMoAl

50Ni-MoCoAl
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25Ni-MoCoAl
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20

Hinh 3. Gidn d6 XRD ctia cdc mdu xtic tdc khi thay d6i ham lugng pha hoat tinh va bién
tinh bang Ni
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Khi thay toan bo Co bang Ni trong thanh phan pha
hoat tinh thi dién tich bé mat riéng cla xuc tac thay déi
nhe do su anh hudng clia bé mat Ni va Co. Diéu do6 ching
td chat bién tinh dugc st dung khéng anh huéng dén
hinh thai xuc tac.

Két qua do dac tinh khir (TPR) clia xdc tac (Hinh 2) cho
thay, cadc mau phan tich déu c6 2 dinh (peak) khit chinh
dugc thé hién lién quan dén viéc khir Mo & cau tric bat
dién (vling trén 400°C) va Mo tu dién lién két chat véi chat
mang (peak & vung 770°C). Viéc xuat hién peak & ving
550 - 600°C la do qua trinh khir Mo bat dién v&i muic do
polymer héa khac nhau [17].

V6i 2 phuong phap tdam pha hoat tinh lén chat
mang, nhiét d6 khir cuc dai dinh kht dau ctia mau xuac
tac MoCoAl thap hon mau xuc tac 3Co15MoAl (440°C
so véi 450°C) nghia la qua trinh khit MoO, xuéng MoO,
cla phuang phap tdm tuan tu sé dién ra dé hon so vdi
phuong phap tdm dong thai. Hay néi cach khac, qua
trinh tdm pha hoat tinh 1én chat mang da lam thay déi
lién két gitta Mo-chat mang mac du lugng hydro tiéu thu
la kha tuong dong. Miic d6 khir & dinh khir tha 2 (MoO,
thanh Mo) & phuang phap tdm tuan tu cao han nhiéu so
vGi phuong phéap tdm ting phan do phuong phéap tdm
dong thoi tao pha Mo héa tri 4 cé cau trac ta dién lién
két chat ché véi chat mang lam cho qua trinh khir kho
khan han. Qua trinh kht Mo®* clia mau dugc bién tinh
bang Ni (thay thé mot phan Co bang Ni) & nhiét do thap
hon, do cadc tam Ni khi d& dugc khitr c6 kha nang luu gitt
va phan tan H, dén bé mat Mo lam thuan lgi cho qué
trinh khit cac tam Mo nay. Béi v8i mau thay chat mang
Y-ALO, bang zeolite Y c6 dinh khir dau cia Mo & nhiét
dd cao hon, nghia la lién két gilta Mo va zeolite Y bén
hon Mo-Al.

Bdng 3. Hoat tinh cdc xiic tdc khdc nhau trong phdn ting HDS RSH, diéu kién phan ng:
khdi lugng xtic tdc = 0,5g; P= Tatm; luu lugng dong tong = 12l/gio; nhiét dg phdn img
=150°C tyIéH,/CH,= 0,3, ham luiong CH SH ban ddu = 30ppm

1T Xuc tac D6 chuyén héa (%)
1 2Co10MoAl 70
2 3Co15MoAl 45
3 4Co020MoAl 20
4 CoMoAl 53
5 MoCoAl 76
6 NiMoAl 83
7 50Ni-MoCoAl 91
8 25Ni-MoCoAl 87
9 CoMoY 64
10 CoMoAlY 80

Gian dé XRD culia cac mau xuc tac & ham luong pha
hoat tinh khac nhau (Hinh 3) cho thdy trong mau & ham
luong pha hoat tinh thap (10% Mo, 15% Mo), cac dinh dao
déng dac trung cho pha tinh thé cta xuc tac khéng rd
rang nén xuc tac véi ham lugng pha hoat tinh 8 muc nay
chl yéu chia pha vé dinh hinh. Khi tang ham lugng pha
hoat tinh, cudng d6 cac peak dao dong cang manh va chu
yéu dac trung cho pha tinh thé MoO, (26 = 24°, 26°, 27°,
34°, 39°). Khi tang ham lugng pha hoat tinh, kich thudc
tinh thé tang. Hién tugng nay do khi tang ham lugng pha
hoat tinh d6ng nghia v6i ham lugng chat mang déng vai
tro la pha phan tan bi giam xudng, kéo theo dién tich bé
mat xuc tac giam, lam giam kha nang phan tan pha hoat
tinh. Khi sy phan tan pha hoat tinh gidm c6 thé lam cho
hoat tinh cia xuc tac bi gidm do kich thudc tinh thé ting
va lam gidm kha nang ti€p xdc cla cac tam hoat tinh vai
tac chat phan tng. Anh hudng clia Ni dén phé XRD cua
cac mau xuc tac la khong dang ké do ham lugng cla Ni
thap do d6 pha tinh thé thé hién khong rd rang.

3.3. Hoat tinh cta xtic tdc

Anh huéng clia ham lugng pha hoat tinh dugc nghién
cu bang cach tang dan ham lugng Mo tir 10%, 15% va
20% theo khi lugng. Gilr ¢6 dinh ty 1& mol ctia Co/(Co +
Mo) = 0,3 do day la ty lé cé su bé trg vé dién ti tét nhat
gitra Co va Mo dé hinh thanh pha Co-Mo-S c6 hoat tinh
[18]. Hoat tinh clia cac xUc tac tai 300 phat dugc thé hién
& Bang 3, cac két qua dugc so sanh tai 300 phat la thai
diém phan ting 6n dinh (d6 chuyén héa hau nhu it thay
déi sau do).

Bang 3 cho thdy ham luong pha hoat tinh c6 anh
hudng 16n dén dé chuyén héa clia phan ung. Khi ting
lugng Mot 10% lén 15%, d6 chuyén hoa tang tir 45% lén
70% va sau dé giam nhanh vé 20% khi tiép tuc tang lugng
Mo lén 20%. Diéu nay c6 thé dugc gidi thich la do:

- Khitang ham lugng pha hoat tinh, dién tich bé mat
xuc tac bi gidm, dan téi s6 tam hoat tinh trén bé mat cling
giam di, do d6 lam gidm hoat tinh xtc tac;

- Co déng vai tro la chat xuc tién, sau qua trinh
sulfide héa, Co ton tai 6 3 dang: Co,S, trén chat mang, ion
hép phu trén canh ctia tinh thé MoS, (con dugc goi la pha
Co-Mo-S), va cac ion trong cau tric tu dién trong mang
tinh thé y-ALO,. Phu théc vao ham lugng Co va Mo, xtic
tac sau khi sulfide hoa c6 thé tén tai nhiéu & dang Co,S,
hay pha Co-Mo-S [19]. Khi ham lugng Co Ién, Co chu yéu
& dang Co,0, va chuyén hoa thanh Co,S, sau sulfide hoa
con Co trong cdu tric tu dién cdia chdt mang van khong
thay déi vi tri. Khi ham lugng Co thap, Co sé chd yéu & vi
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tri bat dién trong cau tric v6i chat mang, sau khi bi sulfide
hoéa sé hinh thanh pha Co-Mo-S [20] c6 tac dung xuc tac
cho phan ting HDS. Do d6, khi bé sung mét lugng nhé
Co, vai trd chat xuc tién clia Co sé dugc thé hién lam tang
hoat tinh cta xuc tadc dugi dang Co-Mo-S. Trong khi dé &
ham lugng Co cao, pha Co,S, la chli yéu do d6 hoat tinh
xuc tac bi giam.

Phuang phap dua pha hoat dong lén chat mang cé
anh huéng rat1én dén hoat tinh ctia xuc tac, két qua 3 mau
xuc tac diéu ché theo phuang phap tam déng thai, tam
lan lugt Co trudc - Mo sau, va tdm lan lugt Mo trudc - Co
sau (Bang 3) cho thay phuang phéap tam lan lugt Mo trudc
- Co sau cho d6 chuyén hoa t6t nhat, sau dé la phucng
phap tdm dong thai va cudi cling la phuong phap tam lan
luot Co trudc - Mo sau. Do ban chét lién két ctia pha hoat
tinh v&i chat mang, néu tdm Co trudc thi Co sé lién két
manh véi chat mang lam cho kha nang dugc hoat hoa véi
H,S/H, bi gidm, do dé gidm tac dung chat xuc tién ctia Co
[19]. Nguac lai, khi tdm mudi Mo trudc sau d6 tdm Co sé
giam dugc luc lién két ctia Co vai chat mang lam cho Co
dé hoat héa hon, qua d6 thé hién dugc ban chat chat xuc
tién, ngoai ra lién két ctia Mo va chat mang khéng manh
do d6 pha hoat tinh dé dugc hoat hoa. Tir d6, dé dang giai
thich hoat tinh xtc tac dugc diéu ché theo phuang phap
déng tdm cho két qua dé chuyén hoa I1én hon phuong
phap tdm Co trudc Mo sau va nhd hon d6 chuyén héa xuc
tac tam Mo trudc, Co sau.

Xuc tac dugc bién tinh bai Ni cho dé chuyén hoa cao
han so véi xtc tac khong bién tinh do Ni co hoat tinh manh
han so vai Co trong vai trd chat xdc tién phan tng HDS,
lugng ion Mo® trong cdu trdc td dién clia xuc tac chira Co
nhiéu han trong xuc tac chda Ni, cac ion kim loai trong
cu trac ta dién thudng bén nén kho bi khirva sulfide hda
do dé khong lam tang hoat tinh HDS [21]. M6t nguyén
nhan khéc la xuc tdc NiMo ¢6 hoat tinh hydro héa manh
hon CoMo, két qua nay trung vai két qua clia nghién ctu
[10]. S& di xuc tac nay c6 khd nang nay vi Ni c6 kha nang
hoat héa H, manh c6 kha nang hoat héa cho phén ting
hydro héa, déng thoi cé thé tao hiéu tng day tran hydro
(spill-over) cho cac tam Mo dé cac tam nay ludn & trang
thai dugc khir va c6 16 tréng, von la trang thai hoat hda
manh cho phan ung HDS.

Khi thay thé 50% Co (mau xuc tac 50Ni-MoCoAl) bang
Ni thi hoat tinh ctia xuc tac la I6n nhat (khong khac biét
nhiéu so vai bién tinh 25% Ni), trong khi d6 néu bién tinh
hoan toan bang Ni thi hoat tinh lai thap hon. Diéu nay la
do xuc tdc CoMo uu tién hoat hda phan ting hydro phan
(dung hydro truc ti€p tach di nguyén t6 ra khoi hgp chat
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hu co) hon la phadn Ung hydro héa lam no héa vong
tham va néi doi. Do do, trong cong nghiép, xuc tac CoMo
dugc dinh hudng nhiéu han cho phan ting HDS trong khi
xuc tac NiMo dugc dinh huéng st dung cho qua trinh loai
nito (HDN) [17].

Bdng 4. Tinh chdt mdu zeolite Y

T Tinh chat Gia tri
1 Ty 1é SiO2/Al0s3 5.2
2 Thanh phan Na:O (% khéi lugng) 0,2
3 Kich thudc 16 x8p, A 24,35
4 Dién tich bé mat riéng, m?/g 660
Ké&t qua TPD
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Nhiét d6,°C
Hinh 4. Gidn do TPD cda xiic tdc 15MoCo/Al0, (mau xdm) va xic tdc 15MoCo/Zeolite Y
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Nhiét d6 phan ting,°C
Hinh 5. Anh hung cia nhiét o dén d6 chuyén héa phdn iing HDS, diéu kién phdn img:
Khéi hugng xiic tdc = 0,5g; P = Tatm; lutu luigng dong tong = 12l/gic; ty Ié H /CH, = 0,3;
ham lugng CH SH ban ddu = 30ppm
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Hinh 6. Ainh huing ciia GHSV dén @ chuyén hda phan ting HDS, diéu kién phdn ting:
Knhdi lugng xtic tdc = 0,5g; P = Tatm; nhiét d phdn ing = 150°C: ty Ié H /CH, = 0,3;
ham lugng CH SH ban ddu = 30ppm
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Chat mang y-AlL,O, dugc bién tinh bang cach tron
cd hoc vdi zeolite Y sau d6 tdm pha hoat tinh 1én theo
phuong phéap tdm tuan tu dé khao sat anh huéng cda loai
chat mang nay dén hoat tinh clia xtc tac. Tinh chat cua
zeolite Y dugc thé hién trong Bang 4.

Khi st dung zeolite Y thay cho y-Al,0, trong vai tro la
chat mang thi dé chuyén héa ctia phan tng gidm ré rét.
Cu thé, khi bién tinh bang cach thay 50% y-ALO, bang
zeolite Y thi d6 chuyén hda giam tir 90% xuéng 80%. Néu
thay hoan toan y-Al,O, bang zeolite Y thi d6 chuyén héa
gidm manh xudng con 64%. Nhu vay, c6 thé két luan mau
zeolite Y thir nghiém khéng gitp lam tang dé chuyén hoa
phan ting HDS do cdc nguyén nhan sau:

- D0 acid clia xuc tac: Xdc tac ¢6 do acid manh cang
cao hoac c6 nhiéu tam acid Bronsted cho dé chuyén héa
cao hon xuc tac khong cé tam acid nay [6] vi lam tang kha
nang hdp phu cac hgp chat luu huynh 1én cac vi tri bén
canh cac tdm kim loai hoat dong. Két qua TPD (Hinh 4) cho
thay xuc tac khi bién tinh bang zeolite Y chi c6 tam acid
yéu va trung binh, khéng cé tam acid manh (T > 300°C) do
do lam gidm hoat tinh clia xuc tac.

- Phuong phap tdm pha hoat tinh 1én chat mang
zeolite Y lam cho pha hoat tinh sau khi sunfide phan bé
chliyéu 8 bé mat ngoai cac phan ti zeolite, mot phan nho

Bdng 5. /inh hudng cia dp sudt phn ting dén d chuyén héa phan ting, diéu kién phan
Uing khdi luong xtic tdc = 0,5g; luu hiong dong tong = 121/gic; nhiét @6 phdn ing =
150°C: ty le H /CH,=0,3; ham lugng (HSSH ban ddu = 30ppm

Apsuat Do chuyén héa Van téc phan ting
(atm) (%) (ppm CHsSH.h'.gxt™)
1 91,0 655
4 94,0 2707
6 89,0 3845
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\ SONi-
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Hinh 7. D thi Arrhenius Ink-100/T cda xtic tdc 50Ni-MoCoAl, NiMoAl va MoCoAl trong
phdn ting HDS methyl mercaptan

dugc phan bé trong cac 16 x6p trong khi phan tng HDS
cht yéu dién ra & day.

- Ngoai viéc thay déi tam acid, lién két gitta Mo - chat
mang cling thay déi, Mo-zeolite Y bén hon dan dén dé
chuyén héa phan ting gidam. D6 chuyén hoa CH,SH clia cac
xuc tac giam dan: 50Ni-MoCoAl > MoCoAl > 3Co15MoAl
ctng kha tuong thich vai kha nang khir ctia Mo trong céac
xUc tac & Hinh 2, tor d6 c6 thé két luan vé méi lién hé gilta
kha nang lién két ctia Mo - chat mang véi hoat tinh cla
cac xuc tac la lién két Mo - chat mang trong xuc tac HDS
khi thién nhién khéng qua chat ché. Déng thai, trong chat
mang can c6 cac tdm acid manh dé qua trinh HDS dugc
dién ra dé dang hon.

Xuc tac 50Ni-MoCoAl dugc st dung trong cac tha
nghiém danh gia anh hudng clia cac théng s6 cong nghé
nhu nhiét do, ap suat, luu luong dong (GHSV) dén do
chuyén héa cda sdn phdm nham chon dugc diéu kién téi
uu cho qua trinh HDS methyl mercaptan trong khi thién
nhién, két qua dugc thé hién & Hinh 5, 6 va Bang 5.

Khi gidam luu lugng khi tur 0,2l/phdt xuéng 0,121/
phat, dé chuyén héa phan Ung tang khé cao tu 91,2%
lén 97,0%, ham lugng CH,SH dau ra gidm xudng téi gan
Tppm. Nguyén nhan lam cho do chuyén hoa ting khi
luu lugng giam la do s6 lugng phan t mercaptan giam
khi gidm luu lugng dong khi, trong khi dé lugng xuc tac
khéng déi (tam hoat tinh khéng déi) lam tang kha nang
ti€p xdc cla cac phan t&r mercaptan véi cac tam hoat tinh.

Ap sudt phan tng anh huéng I6n dén phéan ting HDS
pha khi (Bang 5). Khi so sanh d6 chuyén hoa theo ap suat,
dé chuyén hoda clia phan (ng thay déi theo xu hudng
giam khi ap suat tang. Van toc phan tng tang khi ap suat
phan (ng tang. Phu hop véi cac nghién ctiu HDS trong cac
phan doan khac nhau clia cac nghién cdu [22, 23]. Nhu
vay, dé dap ung diéu kién dau ra cho nguyén liéu (néng
do methyl mercaptan < Tppm), nhiét doé phan Uing trong
trudng hop nay c6 thé dugc diéu chinh tang 1én 190°C,
GHSV < 21.000h™, &p suat T1atm.

Trong diéu kién khéng strdung xtc tac, phan tng HDS
methyl mercaptan cé nang lugng hoat héa khoang 81kJ/
mol, phan ting gan nhu khong xay ra khi nhiét d6 phan
tng thap hon 250°C. Hinh 7 cho thay, khi s dung cac xuc
tdc 50Ni-MoCoAl, NiMoAl, MoCoAl, phan ting HDS methyl
mercaptan c6 nang lugng hoat hoa lan luot la 3,4kJ/mol,
3,7kJ/mol va 6,5kJ/mol cho thay xuc tac 50Ni-MoCoAl da
lam gidm ndng lugng hoat héa so véi khong cé xuc tac
(giam khoang 24 lan).
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Bdng 6. Anh hutng cia ham higng mercaptan va H.S dén dg chuyén hda phdn iing

Cautd Hamlugng (ppm) Do chuyén héa (%)
23 93,9
CHsSH 65 91,2
81 84,8
0 91,2
H>S 9 90,0
38 76,2

Khi thém Ni vao xuc tdc MoCoAl, ndng lugng hoat hda
phan (ng HDS gidm cho thay xuc tac 3 kim loai NiCoMo
(3,4kJ/mol) cho hiéu qua hon xuc tac hai kim loai MoCo
(6,5kJ/mol) hodc NiMo (3,7kJ/mol). Khi thay Co bang Ni,
xuc tadc NiMoAl da lam nang lugng hoat héa phan ung
HDS giam manh (tU 6,5kJ/mol xuéng 3,7kJ/mol). Két qua
nay kha tuang déng véi két qua nghién ctu trude do [22,
24] khi ndng lugng hoat héa cda phan tiing HDS thiophene
dung xuc tac NiMo/ALO, la 12kJ/mol so véi CoMo/Al,0,
la 84kJ/mol. Do dé, véi phan tng HDS methyl mercaptan
trong khi thién nhién, xtc tac bao gom 3 kim loai (Ni, Co,
Mo) trén chat mang y-Al,O, da cho hiéu qua t6t hon so
vGi hé hai kim loai (Co, Mo hodc Ni, Mo) trén chat mang,
diéu nay phu hgp v6i cac dinh huéng ban dau cia nhém
tac gia.

Bang 6 trinh bay két qua anh hudng cta ham lugng
mercaptan va H,S dén hoat tinh xtc tadc 50Ni-MoCoAl,
ham lugng mercaptan trong khi tang ti 23 - 81ppm, dé
chuyén héa c6 xu hudng gidm tir 93,9% - 84,8%. Ban dau,
tang ham lugng cdia mercaptan tu 23ppm Ién 65ppm (2,8
1an), d6 chuyén héa giam nhe (93,9% xuéng 91,2%), tang
tiép ham lugng CH,SH tir 62ppm lén 81ppm (1,3 lan) thi
dé chuyén hoa gidam manh (91,2% xuéng 84,8%). Hién
tugng nay cé thé dugc gidi thich do phan ting HDS methyl
mercaptan chiu dnh huéng béi cac hién tugng: i) hiéu ting
La Chatelier, ii) H,S sinh ra c6 tdc dung kim ham phan ung.
& giai doan dau, phan (ing chiu anh hudng ctia nguyén ly
La Chatelier nhung H.S sinh ra sau phan ing da gay tc ché
phan Ung nén dd chuyén hoa gidm nhe. Trong giai doan
sau, do anh huéng cta H,S sinh ra manh hon (do ham
lugng ban dau cta methyl mercaptan cao), l1an at hiéu
Uing La Chatelier lam cho d6 chuyén héa phan ung gidm
nhanh. Hién tugng nay tuong ty nhu nghién ctu trugc dé
[23] vé& anh hudng clia &p suat riéng phan hydro dén phan
tng HDS dau nang.

Két qua nghién ctu anh hudng ctia ham lugng H,S
trong dong nguyén liéu ti Oppm lén 38ppm, dd chuyén
héa clia phan Ung gidm dang ké tu 91,2% xudng con
76,2%. K&t qua nay phu hgp véi ly thuyét va cac nghién
clu trudc d6 [19, 25, 26] vi H,S la tdc nhan Uc ché phan
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Piéu kién phan iing

Khai lugng xuc tac = 0,5g; P = Tatm; luu lugng dong téng = 12l/gid; ty
Ié Ho/CH4 = 0,3, nhiét d6 phan ting 150°C

Khai lugng xuc tac = 0,5g; P = Tatm; luu lugng dong téng = 12l/gid; ty
I& H2/CH4 = 0,3, ham lugng CH3SH ban dau = 65ppm, nhiét d6 phan
(ing150°C

ung HDS. Trén phuong dién dong hoc phan tng, khi tang
ham lugng H,S trong nguyén liéu, cac phan tir H_S sé hap
phu canh tranh [én cac tdm hoat ddng cla xuc tac, ngan
can su tiép xuc cla cac phan t&r mercaptan vdi cac tam
hoat déng nay lam gidm dé chuyén hoa cla phan ung.
Trén phuong dién nhiét dong hoc phan ting, H,S la hop
chat c6 mat trong thanh phan ctia sdn pham, theo nguyén
ly chuyén dich can bdng Le Chatelier, khi tang ham lugng
methyl mercaptan va H,S, can bang sé chuyén dich theo
chiéu chong lai su gia tang do, tiic ngugc chiéu phan tng
HDS. Do d6, dé chuyén héa clia phan ung chuyén hoa
mercaptan thanh H,S sé giam.

Mau xuc tac 50Ni-MoCo/y-AlLO, sau 1 tuan thirnghiém
vé do bén, dé chuyén hda cla xuc tac van dugc duy tri
gan nhu khéng déi. Trén thuc té, cac mau xuc tdc HDS cho
céng nghiép ciing dat d6 bén hoat tinh rat t6t, thudng chi
phai thay cac mau xdc tac sau mot vai nam [27].

4. Két luan

Dua trén cac két qua thuc nghiém dé danh gia qua
trinh HDS hop chat mercaptan trong khi thién nhién trén
cac mau xuc tac c¢6 pha hoat tinh la Mo va Co, dugc bién
tinh vé&i Ni 6 cdc ham lugng pha hoat tinh cling nhu ham
luong chat bién tinh khac nhau, nhom tac gia rat ra mot sé
két luan chinh nhu sau:

Xlc tac c6 pha hoat tinh dugc tdm theo phuong
phap tdm lan lugt cho hoat tinh cao hon so véi xuc téc
¢6 pha hoat tinh dugc tdm déng thai; lién két gitra Mo -
chat mang khéng nén qua manh, xuc tac nén c6 cac tam
acide trung binh va manh; xdc tac ¢6 thanh phan Mo =
15% khéi lugng nCo/(nMo +nCo) = 0,3 cho d chuyén hoa
phan (ng HDS cao nhat trong diéu kién nghién ciu; xic
tac dugc bién tinh bang cach thay thé mét phan Co bang
Ni c6 hiéu qua chuyén héa mercaptan cao hon; diéu kién
phan tng HDS cac hgp chat nay khong qua khac nghiét.
Cu thé, khi st dung xuc tac 50Ni-MoCoAl, d6 chuyén héa
phan ting dat trén 99% (ham lugng mercaptan dau ra dudi
1ppm) tai nhiét d6 phan Ung 190°C, P = 1atm, luu lugng
thé tich = 7,21/9/gid; xtc tac c6 dd chuyén héa khong thay
déi sau hon 1 tuan tht nghiém.
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A study on preparation of catalyst for treatment of mercaptan

in natural gas by hydrodesulfurisation process

Nguyen Manh Huan, Bui Duc Tai

Ngo Thuy Phuong

Vietnam Petroleum Institute

Email: huannm@pvpro.com.vn
Summary

This paper presents the process of making catalyst for treatment of sulfur compounds in natural gas by hydrode-
sulfurisation process (HDS). Catalysts were prepared by co-impregnation and step-by-step impregnation methods on
the y-Al,O, support. Active phase and support were modified by nikel and zeolite Y. The physicochemical properties
of the catalysts were determined by BET, XRD, TPR, and TPD whilst the catalytic activity was tested by continuous
flow reactor. Feeds and products were analysed by GC-UCS using ASTM D5504 method. The results showed that the
catalysts prepared by step-by-step impregnation method with Ni addition have good conversion at low temperature
and low pressure.

Key words: Hydrodesulfurisation, natural gas, catalyst, mercaptan.
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