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TOM TAT

Nghién citu phdn iing oxydehydro hod butan thanh buten trén xic tdc V,04y-ALO;. Nghién
clu cdc yéu té dnh huong dén hoat tinh va do chon loc cia xic tdc.

SUMMARY

Research the reaction of oxydehydrogenation buthane to buthene over V,04y-Al,Q; catalyst.
Research the characteristics influence on the activity and the selectiviry of catalysts.

MO AU

Phén img dehydro hod cé mat oxy- phén ing oxydehydro hod (ODH) — céc parafin nhe
thanh cic olefin tuong tng da duge cdc nha nghién cu chi ¥ trong vai ném gén day [1-4].
Day 12 mot qué trinh hap din vé mat 1y thuyé&t va c¢6 ¥ nghia thyc t&. Qud trinh ODH cg nhicu
uu diém hon qué trinh dehydro hod vé mat nhiét dong ciing nhu vé co ché clia qud trinh [5].
Nhiéu hé xic téc da dugc nghién ciu, trong d6 hé xiic tdc trén co sd V,0; 1a hé xic tic c6
nhiéu trién vong.

Trong cong trinh niy s& nghién ciu phan iing ODH butan thanh buter: trén xic tdc V,0;
ché tao bang phwong phap ngam tdm trén cdc chdt mang y-ALO;.

THUC NGHIEM

Cdc miu xuc tdc dugc diéu ché bang phuong phdp ngam tdm chit mang y-AlLO; véi
dung dich amoni vanadat (NH,VO,), sau d6 say & 120°C trong 2h va nung ¢ 560°C trong vong
4h. Cic méu xde tac diéu ch€ ¢6 thanh phin dua ra trong bang 1:

Miu xdc tdc Thanh phan, % khdi lugng
A, 4,6% V,04y-ALO,
A; 4,8% V,04/y-Al, 0,
A, 5,0% V,04y-ALO,
A, 5,2% V,04y-ALO;
A 5,4% V,04y-ALO,

Phan tng oxydehydro héa butan thanh buten dugc thuc hién trén ;o d6 vi dong vdi 3
dudng nap khi phan ting. Thanh phin cdc hén hgp khi duge phan tich t-én mdy sic ky khi
Shimadzu GC 14B sit dung detecto ion hdéa ngon lira FID ¢6t OV 17.
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1, 2, 3: Thiét bi do va diéu 7: Dém thach anh 13: Mdy sdc ky khi GC14B
chinh ¢ 49 dong khi 8: Nhiet ké kiém tra 600-C 14: Cdng bom méiu
(1H: Khi N2 &p sufit cao 9, 10: Thigt bi do va diéu chinh 15: Detector FID
1L: Khf Nz dp sudl thap) nhiét d¢ NX. (clia Han quéc) 16: Cot phén tich OV.17
4: Thiét bi tron khi 11: Van 6nga 17: Tich phan k& CR - 6A
5: Van bfn nga 12: Vong 18y miu
6: Lo phin dng

Hinh 1: So dé thiét bi phan tng vi dong c6 ket néi online GC 14B
KET QUA THUC NGHIEM VA THAO LUAN

1. Nghién ciru anh hudng coa nhiét do phan ing.

Trén co sd tinh todn 1y thuyét nhiét dong cia phan Ung oxydehydro hod da lva chon
khodng nhiét do thuc hién phan tng 350- 450°C. Thanh phan hén hgp san phiim phan ting
oxydehydro hod butan trén xtc tic A, tai cic nhiét d6 khdc nhau duge dua ra trén bang 2.

Bdng 2: Thanh phdn sdn phdm oxydehydro hod butan & cdc nhiét do (% the tich).

Nhiét da, °C 350 380 400 420 450
Propen - - - - -
Propan 0,48 0,5 0,5 0,48 0,47
Buten 14,71 15,49 18,4 17,69 18,62
Butan 81,7 81,2 80,4 79,5 77,7
Pentan 0,07 0,07 0,07 0,08 0,07

Céc san phdm khéc 3,03 2,74 0,63 2,25 3,13
b6 chuyén hod (C), % 17,9 18,4 19,2 20,1 21,9
Do chon loc (8),% 82,2 84,2 95,4 88 85
Hoat tinh xdc tac (A), 8,18 8,48 8,78 9,19 10,02

mol/g_ .phiit

Tir d6 thi biéu dién sy phu thuéc hoat tinh xdc tic v do chon loc buten theo phiét dé
phdn ting (hinh 3) nhan th&y rang khi nhiét d6 ting, hoat tinh xdc tdc tang, ham lugng buten
trong sin phdm tang theo. Tuy nhién, khi nhiét d6 trén 400°C thi dé chon loc buten gidm. Céc
san pham tao thanh do cdc phéan 'ng phu tang. Nhu vay nhiét do thich hop cho phén tng
oxydehydro hod butan khi st dung hé xiic tic A, 12 400°C. Nang lugng hoat hoi clia phén dng
oxydehydro hod butan thanh buten 12 19,5 kcal/mol (thdp hon nang lugng hoa' hod cia phén
ting oxydehydro hod propan 24,7 kcal/mol) [5]. Di€u d6 hoan toan phi hop vi phan iing ODH
butan dé xay ra hon so véi phan Gng ODH propan do do bén lién két trong phén tlr propan cao
hon trong phan ur butan.
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Hinh 3 : Slj phu thudc cia S, C va A theo nhiét do

2. Anh huéng cia ham luong V,0..

K&t qua thi nghiém nghién citu phan tng ODH butan trén xiic tdc V,0, duge mang trén
chit mang 1a ALO, c6 him luong V,0; thay déi tit 4,6% dén 5,4% (k¢ hiéu cdc mau A +A,)
dua ra trong bang 4 va trén hinh 4.

Bdng 4: Anh hitdng cia ham heong V,0,
(C: D6 chuyén hod, %; S: Pé chon loc, %; A: Hoat tinh xiic tdc)

Mau Ham luwong V,0,,% C,% S,% A, mmol/g. .ph
A, 4,6 17,9 82,2 8,20
A, 4.8 18,4 84,2 8,42
A, 5,0 19,2 95,4 8,78
A, 52 20,1 38 9,20
A 5,4 19,5 85 8,82

100 11
90 ‘__/‘\\‘ + 10.5
80 - + 10
70 + —&—C%, D4 cwyén
195 hoa
60 t {g | S%Docronloc
50 :
40 4 T 85 [|—e—Ammolgxt.phitH
oat tinh xJc tac
30 1 T8
20 + 3R —a T 7.5
10 + { i } 7

46 48 5 52 54

Hinh 4; Anh hudng cla ham lugng V,0,
161 d6 chuyén ho4, do chon loc va hoat tinh xtic tdc
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nhung Khi tiép tuc tang ham luong V,0; thi d6 chon loc ciing ting theo va dat cuc dai tai miu

Khi tang ham luong V,O; thi do chuyén hod tang len khong déng ké tir 4,6% dén 5,2%

A, (5% V,0,) sau 46 d6 chuyén hod gidm cing véi sy ting clia ham lugng V,0;. Ban ddu khi §
ting ham luong V,0; thi d6 chon loc v do chuyén hod déu tang lén. Nhung khi ham lugng
V,0; 181 5% thi do chon loc lai gidm, diéu nay cé thé dugc gidi thich 1 khi ham lugng V.0
16n, do phan tdn cla ching s& khong déu lam gidm khd nang xiic tic cho phan img
oxydehydro hod.

KET LUAN

Qua nghién citu phan ing ODH butan trén xdc tdic V,0, mang trén céc chit mang y-

ALO; cé thé riit ra cdc két luan sau:

1.
2.
3.

e A

10.

11.

San pham chinh clia qud trinh ODH butan véi c4c hé xic tdc trén co s& V,O, 12 buten.
Nhiét d9 161 wu ciia phan vimg ODH butan 14 400°C d6i véi hé xiic tic V,O,trér y-AlL O,

Nang lugng hoat hod ciia qué trinh ODH butan thanh buten 13 19,5 kcal/mol thap hon so
voi qud trinh ODH propan (24,7 kcal/mol).
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