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•Vbstract 

The leactKMi mechanism ol'the ethynyl lailical (C:H) uilh methanol (CIEOH) has been studied bv the Deiisitv 
Functional Theory (DPT) iisiiiy the \^^l\V liinclional m Loniunclion with the 6-31 I (.(d.p) and. ''-31 1*-G(.'^df.2p) 
basis sets. The potential cncruv surfaces tlescnbinii these processes were been constructed. The products ot (C:H; 
-CH;()H). (C:li •CH.O). (ifcc'Cll O l l l . (11-CC ( 11 Oi l ) . ( I K I C K I I -OH). ( I K ( f ) H ( H i. (C CHOH-CH,). 
(H:CC-CH-,()). (HCC'CII ()il//<»;vil). (I IC ( ( 11 OHcis • 11). (I l( (C ) ( l l I lO-II) . (C l l ; - C H ( ) i can be found. 
However, the present work indicates that the lormation of (C:H • C H^OI I). (( II CII O) is the most favorable. CJur 
resulls contribute to a more complete understanding about the reaction mechanism ol ihe C II radical with CH-.OH. 

1. MODAL 

Metanol (CH3OH) la mgt hda chat phd bien 
trong cdng nghiep. Trong tu nhien tdn tai mdt lugng 
nho metanol do siJ phan giai chat huu co' cua v i sinh 
V at V em khi va trong khi quyen cua mdt sd v 1 sao. 
Tinh chat hda hgc cua metanol thudc tinh chat kinh 
dien cua ancol da dugc nghien ciru dav du tir rat soni 
va gan dav' cd mdt sd cdng trinh nghien cu'u v e phan 
img cua metanol vdi thuv' ngan (Hg) tao nen gdc 
metoxy (CH;0) [1]. Vdi nguyen tu clo. brom tao 
nen san pham trong dd cd CH:OH va CH-,() [2. 3]. 
vdi gdc OH tao nen nhieu san pham khac nhau [4]. 
Dac biet la nghien ciru thuc nghiem va li thuvci vc 
CO che phan irng cua metanol \oi gdc CH tao ra mdt 
he thdng cac san pham phong phii va da dang [5. 6]. 
Cac nghien ciru tren dav da cho thav' tinh chat da 
dang ve kha nang phan irng cua CH.OH. \ i e c tiep 
tuc nghien ciru ca che phan img cua nhung lac nhan 
mdi voi CH;OH la vice lam can thicl va cang can 
thiet hon khi metanol ngav cang dugc su dung nhicu 
dudi dang nhien lieu. 

Tiep tuc cac nghien cii'u truov dav vo phan irng 
cua gdc etinvl (C2H) vdi cac hgp chat tdn lai trong 
khi quv en [7 14], bai bao nav se trinh bav cac ket 
qua budc dau khao sat ve co' che phan irng. du doan 
cac san pham cd the thu dugc ciing nhu cac san 
pham uu tien cua he phan irng giua gdc etmvl vdi 
metanol. 

2. PHUONG PHAP TINH 

Tat ca cac tinh loan dugc thuc hien bang phan 
mem Gaussian 03 [15]. Cau triic hinh hgc cua cac 

chilt deu dugc tdi uu thco phuang phap phiem ham 
mat do o mirc I B3L>'P 6-31 l - - ( i (d .p) . Su .xac dinh 
diing mdt trang thai chuven tiep tim dugc ngoai viec 
phan tich tan sd dao ddng cung cd the diroc kiem tra 
them bang each tinh toa do ndi phan img (IRC). 
Nang lugng diem don dugc tinh a mirc cao han 
UB3L^P^-31K+G(3df.2pi . Ket qua thu dugc se 
cho phep thiet lap be mat the nang va tir dd biet 
dugc thir tu uu ticn cua mdi dirtrng phan img. 

3 KETQLA \ A THAO LL W 

3.L Be mat the nang cua phan irng 

Co 12 duong phan irng dugc khao sat va md ta 
chi tiet trong so dd hinh 1. 

Quan sat tren be mat the nang (dugc trinh bav a 
hinh 2). trong nhdm cac phan irng mdt giai doan 
(phan ling \M^ thanh cac san pham tir PRl d^n PRl 1) 
he chat phan irng chi trai qua mdt trang thai chuyen 
tit}p duv nhat. Gia tri hang rao nang lugng (tir -16,8 
Ll moi cua TS2 den 2~'',6 k.l mol ddi voi TSl 1) cho 
thav cac phan irng thudc nhdm na> cd su khac biet 
ldn vc kha nang xav ra. Thu tu uu tien tao ra cac 
san pham theo trat tu: PR2 > PRl > PR4 > PR6 > 
PR8 > PR3 > PRIO > PR9 > PR7 > PR5 > PRl l . 
Trong tat ca cac phan irng nay, phan img tao PRl I 
khd khan nhat. Sir thuan lgi ddi vdi phan img tao san 
pham PRl, PR2 phii hgp vdi ket qua nghien ciru 
trudc day [2 4]. Ngoai ra cac phan img 3. 4. 6. 8 va 
10 cung la nhirng dudng phan img can dugc quan 
tam. San pham trung gian ISI dugc hinh thanh khi 
he chat phan img di qua trang thai chuyen tidp TSl2. 
Dav la mdt giai doan quan trgng trong toan bd co 
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Hinh 2: Be mat the nang cua phan ung giira C2H va CH3OH 
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che cua phan img nav, bai v i lir dav he ciic chiu trai 
qua nhieu qua trinh bien ddi dc lao ra nhicu san 
pham khac nhau. Sir hinh thanh trang thai chuven 
tiep TSl2 dugc thuc hien do su liin cdng ddng thdi 
cua hai nguyen tu cacbon trong goc CTI va(» nhdm 
OH cua metanol do dd lien ket ()-ll bj keo dai ra (tl 
= 1,198 A so vdl (),̂ HiO A) ddng thdi licii kcl ( -( 
trong C:H cimg bj kci> dai ra (d = 1,2') A dav la mirc 
trung gian gii-ra lien ket ba ( ( va licn ket doi 
C=C). Khoang cach C O bang l,50S A va ( II 
bang 1.506 A dav la nhirng khoang each thicli hgp 
cho qua trinh hinh thiinh cac lien kcl miri. ( iic thong 
tin vc ciiu triic \ct o tren khi ket hgp voi ket qua tinh 
tan so dao ddng (i 1822.38 cm'') va do nhic'in spin 
(S" = 0,755) da khang djnh ciui triic IS 12 la trang 
thai chuyen ticp cho sir hinh thanh san phiim trung 
gian ISI. Mat khac. gui tri vc hang rao nang lugng 
(28.3 k.l mol) cua trang thai chuyen ticp nav ciing 
vol gia tri riit thap ve nang lugng cua ISI (-233.5 
k.l mol) set vdi he chat phan img. cho phep khang 
dinh su tao thanh ISI la hoan loan thuan lgi. 

San pham trung gian 1S2 dugc hinh thanh tir IS 1. 
qua trinh ddng phan hda nav di qua trang thai 
chuyen tiep TSl/2. trang thai iing vdi su chuyen vi 
nguyen tu hidro, khoang each C-H lan lugt bang 

Buac ddu khao .sdt ly lhu\ fi... 

\379 va 1,262 A. Hang rao nang lugng cua TSl/2 
bang -50,6 kJ/moI. Tii' IS2 qua trang thai chuyen tiep 
rS2 3 cung la trang thai img vdi su chuyen vi 
nguyen tu hidro. Cau triic cua TS2 '- dugc xac nhan 
bang khoang each C-H tuang irng voi su chuan bi 
din ra va siip hinh thanh lien ket tu'ong irng bang 
1,337 va 1,3')1 A: tan so dao ddng cung vdi dp 
iihicni spin lim lugt la i 1X03.32 cm ' va 0.760. Hang 
rao luing lugng cua rS2 3 bang -153.5 kJ mol. IS3 
cung ci) the dirge lao thanh tir ISl thdng qua trang 
thai chuyen tiep 'ISl/3 vcVi gia tri hang rao nang 
lugng la -^)5.5 k.lmol. \ h u viiv. tir ISI cd hai 
hirdng dc hinh thanh nen IS3. ket qua tinh cho thav 
su chuven trt/c tiep ISl thanh IS3 la thuan Igi ve mat 
iiiiiig lugng h(rn so vcn hudng di qua IS2. Tu 1S3 qua 
trang thai chuven ticp I S3 12 irng vdi su cat dirt lien 
kit (-() tao nen san pham PRI2(( 11 -HCHO). 
hang rao nang lugng cua TS3 12 la -153.0 kJ mol va 
nang luang cua PR 12 la -178,7 k.l mol. Cac gia tri 
nay cho phep du doan dudng phan irng 12 rat co kha 
niing xay ra, 

C iiu triic hinh hgc da tdi uu hda ddi \di cac chat 
trung gian va mdt sd trang thai chuyen cua cac qua 
trinh tren dugc minh hoa a hinh 3 (cau triic TSl 
dugc tdi uu hda bane BHandHlYP). 
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Hinh 3: Cau tnic chat trung gian va mdt so trang thai chuyen ti^p cua C2H va CH3OH 
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Hinh 3: Cau tnic chat trung gian va mdt sd trang thai chuyen tiep cua C2H va CH3OH [Do dai lien ket (A), 
gdc lien ket ("), dau cham thay cho dau phay chi phan thap phan] 

3.2. Thong so nhiet dong hoc 

Ket qua tinh cac thdng sd nhiet ddng hgc cho mudi hai dudng phan img ciia he C2H + CH3OH dugc 
trinh bay trong bang dudi day: 
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Bang gid tri cdc thdng so nhiet dpng hc)c ciia he CiH vc'ri CH,fOH 
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Trong sd 12 phan img dugc khao siit. cac phan 
irng 1, 2. 3. 6, ^).10 va 12 la co kha nang ,\ay ra a 
dieu kicn tieu chuan do bien thien the dang nliiet-
dang ap CO gia tri am (AG" < 0). Cac phan img cdn 
lai khdng cd kha nang tu xay ra (AG" > 0). Trong sd 
cac phan irng khdng xav ra, phan irng 5 va 11 la 
nhu-ng phan irng hoan loan khdng the xay ra (vc mat 
nhiet ddng hgc) o' bat ki nhiet do nao do yeu td 
entanpi v a v eu td entropi deu can tro. Cac phan irng 
4. 7 va 8 khdng xay ra a 298 K nhung lai cd kha 
nang xay ra a nhiet do cao hon (do bien thien 
entanpi va bien thien entropi deu cd gia tri duong). 

4. KET LUAN 

Budc dau chiing tdi da xac dinh dugc mudi hai 
ducmg phan img thdng qua viec thiet lap be mat the 
nang cho he C2H va CH.^OH. Cac ket qua tinh dugc 
cho thay, trong mudi hai dudng phan irng cd hai dudng 
phan img khdng cd kha nang xay ra v e mat nhiet ddng 
hgc dd la cac dudng phan irng 5 va 11, cac duiing phan 
irng cdn lai deu cd the xay ra. Trong sd nay. cac dudng 
phan img 1, 2, 3, 9 va 10 uu tien .xay ra o nhiet do thap; 
cac phan img 4. 7 va 8 khdng thuan lgi a nhiet do thap 
nhung cd kha nang xay ra o' nhiet do cao hon; ciic phan 
img 1, 2, 3, 6 va 12 la thuan lgi nhat ve mat nhiet ddng 
hgc. Ngoai ra, cac thdng sd cau triic, nhiet ddng kem 
theo cung dugc xac dinh v a thao luiin chi tiet. 
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