3" xwET gw* T OEwli nEwL' 0&'

-Ow* T OEwl nEw3 3168078+ Owvya w" GOT wdOT T ¢ wl N¢

Mt ph, ng Ian truyQn dfu ¢tr
tr°n v nh Bdc B, b3ung m?
Nguy. n Q04 oNgTuryi mh?Mi nPhh Yhugbldn £t B¢ WE AuTo§1
Trung t©m DX b§o Kh2 nwl nrlgn gT hTvhy§ i v £Trh ©Thr, u iHg N i ,
’Kkhoa KhPhwy twtgn v~ HIi d_._ng hZc, Tr_yng nui hZ

334 NguyKn Tr«i, H” Nii, ViMt Nam

%i Mni Nghcou Qud n | I25TBunginh v "H " HINii i Ld o/i Mt Nam

Nhdn ng”"y 01 th8ng 4 ntm 2013
Chblp nhdn xublt b[n ng"y 29 th&8&ng 4 ntm ¢
T m tTat' ' n dfu |~ m t trong nh_ng s, c’ gy t8c L, ng
c- thw goy nhi, m tU4i nh._ ng khu v, ¢ M3 nwgdyl, n, g ©y
vbin L'Q nghi°n c¢c.u t2nh to8numkhiphxhy masgcgcs3sh ¢t al
tr°n biwn LW LQ ra c§8§c ph€ehng &n _ng c¢c.u th2ch h’
ch¥ng t?i nghi°n ¢, u v"™ ph8t tri Wn, trong m* h3nh
tr°n mHt v~ . pgrédfmh d<€aio mAt. dgw8 gi_ . a |, p mHt Vv~
tr3nh trao L i dFu gi_.a |, p d€ i mHt v~ L8y biwn L
8p d, ng th’ nghi " m LW m* ph, ng mt s’ k  ch bln I an
Tp khrap dfuh3nh tr"n dfu hai |, p, v nh Bdc B,

1. M  LFu | oYi hlwiEli th m: ph, ng hai
ph€ehng ngang v, i €u Li Wm
Tr n dfu lutn | 7" m t ttosanhglh. Wg skhiocng HOW ¢t
t§c L, ng mti tr€ ng nghh?mtay nei nhplt mt difgnh d
tr"n ¢c- thW goy t nhi tmogMirehecngug&hurvyne nhhgt
Il . n, gO©y t hi h4i Cl cw@ nki xlBct /t a0’ rqluig tr€nmg .l
V3 vdy, vbBnuL@2mdhitoBmemc wh, qug tr3nh n" i ¢, a
qusg tr*nh |l an truyQn dfist saau ckhit x[y " rgqug8cr 3nh
c” tr"n dfu tr°n biWn|LW K@ camaacvphebhogl §p n
ng ¢c. u thzch h p |7 rilt chaithi/Jm: ph, ng ba chi
L.p c8c b i to§n m? tpHt ngl qu&c tqgw&dh nt re3rmm | an
dfu tr°n biWn hi n nayguw8 tmWwhhBaridbtan, t 1 sogai
gi.a c¢c8c |, p ne c, c8c mt
Tso o cfu cfn phli c¢- phon b" v

gi In Tl:i-8B871680
E-mail: nmhuan61@gmail.com

16¢
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chiQu do L:- y°u cfu k:th®urddg, | lpaut m3 nh kfhto. [ gt %ph,
b, nh, Im8iy 72 nthh” i gi adfu2nh "tno&m "d’tih" nh m t I,
NW khdc ph,c m t phihi Wee Gyl ehomneg m t v
hai PoHBEnm n°u tr°n, chashgnhrihhghi@usctpdnh | a
v’ ph&t triwn m t mt KCarfh dofiu i “Ng tgru’sh ¢Mbstp pn €
tr n dfu, trong m: h3nham-yregynreéoctphel dhnica

| “m hai |, p: 1.p dfu tdfun AE vr*php phpautdeni c.
mHt . L, p dfu de i mHt e nch xpehn®n -t 8cn., pva@ep-ty ° nh
10m. QuS§ tr*nh mHaovL §rJFh Gfugb§gmpl ng t4Hi b

d€ i mHt cing nh€ qug§ tnWnph®nabi tf il dF udfgu _tar =~
Il . p de, i m Hut v’ I8y bidWm he€actmh phong me®ic, tr
tiJJt. Ngo i ra, c8c qutsr tm3h® &hBrkOM nhhihae tnlg” nh |

qusg8 tr3nh lan truyQn dafuw wh<€l gp-dfwmhh  a ttan.v Tt
d.ng chly cing L€ ¢ thnh tAn tahd nyhmtgtu Bg Fknf t mHt
qul c.,a @e@cmh himh kh8dfn theo L, sOu.

M h3nh tr"n dfu L« L€ ¢ gprdthggtw mitr, d’y
ph, ng m t s k ch bln HKWnsadaruyQnlLdfsoOur cntv nnéy c
Bdc B, do v nh Bdc B, dus8tkhaho cheyWmhiQugh'v" I
th " ng clfng biWn c¢c_,a VitrtenNamHtv n®rand €Qe’ cv,i Jt
tuy/Jn h”"ng hrli ch2znh ‘trg3inha—b«3hmml]lu@th§l§cnhn@§$1a1u:
r€ vQ plihag. c8En cUnh IL-,Ct
v nh b° [nh h€e ng gi- ml/zu@ gk‘yfﬁ:#%wvhgs n t€ ng

s€ehng m% th' i k8 giao m¥%a,l s ﬁ{: Y ILI—UC)

gilm tFm nh3n L8&8ng kW, #EIK OT%WBJ@D tgﬂSlp
nhi" "t L.,i v~ b[¥oDoc vdyfn sublljx_

kh[ ntng nguy ch tai nQnaV s b S’Wrg: D, (x ) c’ trn
dFu |~ rblt |, n. Hhn n_a, v nh Bdc B, c¢c- nhi Qu
khu v.c blo t“n sinh ths§i L@yvatla” dbbingn skh*hna gi a
c- nhiQu khu du | ch, ge&! " meodt vE, c8Eub&i °Bi Wnt
LGp, mti tr€ ng v~ c§8€nh%ldt mdthgl.set bW tr2nchh df

h€ ng nfJu x[y ra s, c ' ttena dfmp.n<e wvaglkthahhu h, K a
phfn vdn txvay Kivalkgldh'tr st

khu/Jch t8&8n dFu ahéohc&s tr
2. Ch s° 1T thuy/Jt c, atimW hPnh x8c sublt LW dfu +

l °n mHK!I net c¢ L, n" i c.a d
21.M h3nh lan truyZn d'nie ¢ |Id¢ "I "hig;s’ m: t[ t ¢

mHt L€ c hon t§n3;van' t an
2.1.1. C8c ph__ng tg3mA LP”b'%@ﬁ My " b c ht
khuyAch t8n dtu di' n t2ch c. a MO mi—b’tch,u
S, ¢’ tr"n dfu ' c8cl Mwk§olLcng 8TNgSV kwemch t
b* ch. y/JJu do toai np® .t "u thuyQn. Thtlng
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qu8SbtrRmhAwnt Erhurygvan g~

Ph€hng tr3nh mt tT[
l'h I ng tgon@hdgcPh & e rd§ inga
t

biJn L i ¢, a dfu

mHt c¢- thw L€ ¢ viJ] nhi€eQ§ 8Khgn gi -, d.ng chly v
pHCV+p(HuCV)+p(HvCV): Trong biWwn, h S khufch
t X Ly | bBly trong kI‘F/osi,‘nggﬁn 0, )15

5 o6nf/f s (trong c¢c a st'ng hGp

Vé @ ¢hry khs CSng kWRB. (Fischer
' c. Sx loang dtu c¢c_. h=Zc

S, l oanpg dfll"cim t trong
L@y @dt L, thw t2dHh3dfu qturadingt rl’ _npg Ithr ong di
| " ng ngay devaivlaogddthanm € dd;u | oang. S, [l oang dfu cl
phfn d,.,ng chly trung B3ntOnhdoung gso0@ tE€Bngr n
~ng thexvag;kc” " th, cs’~ x8§%. ¢ @kng mHt ngo"i v"° c- t
L. |l &ng L  ng c.,a dffy xRkhargea 18¢Ml.bi Wnongi gharban L
sOu HE€cc | Bly bung 10mitrkmg ter €snegu nw€ ¢ |, ¢ qugn
th ¢ t4i v'° tr2 xem x®|t'-q®;nThﬁﬁ91@|hha th., 2, 1. c
2.1.2. c8c qus tr3anh"hyotn Lep@ydRigdg, Lam loan
dt u loang v° phon hub %tus ¢ ang _ml—bt ngo™i wv© |
Ngo " i tr ¢ tif]lp h, a g quo' bt"onpl lfh% ht.Vthhdf
ne, c, gus8 tr3nh | an tol,'h cﬁ lf::e(? (?n nl,'g % I
l oang badiph, tewmch 1. nP'ca" Sml—bt
n€ ¢ v° dfu c¢c- thw L€ é:’h('i‘l t@huyp\}(}r{:’lt" itrgng I.c

s-ng bQ mHt v~ d,ng chLl,' N9 vg&! glu's tCls. nhL 04t B8N
v' ho&8 h ¢ kh§ ph c Oﬁng'fékf Fat kBl YHE 9FW di
chuywWn L€ ¢ mt tT chi tiJt de, iA(Dthz@ioysl

a. Qus§ tr3nh b3nh | _wu R=11 “)

B3nh | €u |~ qu8 tdro® nth mgha ht t. xHa&i : tr’  ng | . ¢ v
h ' p c8c [nh h€ ng c.,a drngkdehly bQ mHt v~ I ¢
k®o ¢, a gi -. Vdn t ¢ trli c.a dFu t4j bQ ml—bt
L€ ¢ xem |~ t°ng t&c L, ng R:,ogg(Dg\,atW/n({S)"l‘%f gisy Vv’

d, ng chly trung b3nh nh€e sau
Pha t h_ ba: Ss. ¢ cktng mHt

V(us7vs):awvw+acvc (3) g i vali tr ch . LYo

LY vdn t ¢ gi- t4i L 0225t 1 °
mHt , eMd@ © vdn t ¢ d,ng chTly t (% '107@’)23
aw| © h" s trti ¢, a gi-,phgecng,!_ec@ncb%ﬁgb%ng
03al ™ h” s° trtli c¢,a d,ng chly, th€ ng L€ ¢

ch n b=yxng 1,1 (St[a! zenbach ‘R"=(1(P>\/9'7§/3.114ﬁ5§0'57) @)
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V. D=(0wilotw | & t° s mdt L, t ©GiRgml0.6AiiTyTe) (11)

Jwl 7 mdt L jol ¢, andn€,lc; c d@lu..', V, . ) . ,
. I T -nh t L 1 L

|~ thW t2dh dfustr nmh, Ein 9 r}l<ecllvin . sti o ban

c.a me’ ' cs. c ctng mHt n 9 .

d. Sy LXZng dt u tr°n b«ri] bl@ltlwvdf y
_ _ _ C =11589AP| ¥ @2) -
Khi dfu | oang t i b «i bi Wn v b n- s L ng
| i tr°n b«i. Sau dkfhui L<<T0:F562rﬁg30275A||?|g‘f1565AP|2n b«i,
s€ L€ ¢ s-ng, gi- v d,ngo0.0s439ap° +lbSe260uAP* |1"‘}3)i bi wn .
o « 1
Tr°n c¢ch s c ng-.th“c g/h .kA8P.|b§|n.. pchh©n r, athw r
t2ch dfu c,n | Yi tr"nI «In blr}Nan-Ctth_J_etheocC
L"nh theo c¢cing th_ c sau: g g
V, 2V, gk ® }o=141.5/ (APl +131.5 14)
R ThW t2ch h©nt' c.a dfu
trong,vdVv,l "Vt hW t #énh Iceoandjfblh@n p . abldﬂ}'ru Li;”
b«i biWn trong th' i gjigpn ngt % tS?éoﬁ)tbll@ R Y
ngay); k=¢n@2y 1 = h° s’ $uytq]i--l'rnrﬁ; pth-fixn dfu. V. i, dfu IL
[ chu k8 b&n ph©n r“trcpﬁg§ kthroﬁﬁm%?@lazofb.lﬁ suy
gi Im k thayotr01 It" i Ov 0i01LF | Fy s
t i 0.99 C' i v.i b biwi'ug%‘:ré‘#g Erod M- @ fap,
nhaG. C8c qus§ tr3*nh h,a tan, b
‘thh b hoi dfu trong n€, ct €longguh8 at rv’
&. Quatrh Xc ,A' _ qu§ tr3nh | ng L ng dfu L€
Qusg trs3nh b_.c hhi df g1 hg ﬂh§ctttcixhér’@va|csg[m$d))|nht
dfu nhi Qu nhblt. Phfn [6pW t2ch dfu b b c hhi

L€ ¢ x8c L nh st(IQ&O))[S]Mackge_y <Voh ©h
nh€:sau i

eng cva s-ng to
tan dt u

S-ng ¢c- [nh h€ ng rblt mt
l an truyQn dfu. S-ng tUYo r

1€ a 100
F==dnP, +IngEK t+= (9)
Cé é@ P% ap 3
cacdongc h[y ¢ - ngu n g ¢ kh§&.

VXE.=Ketq| s hing |, bad/fuhhde iPhg gntghupscpnh | €u. sS-
vio th i gian vi€chbg; L Qg Kfunl,'ﬁ"h' h€ ng rblt mln
K, =K,Av/RTV, (10) t €hng ho? v’ uho' tan c. a C

vV ven b ch gi, i hdn tr

Km=0.0025\>% = h' s’ traoh®hicvdthWhBit, qua uinh h€
mis; A |I° diZsh " tiéomw vAthipwoeman truyQn dfu. Vi o
t , m3/mol; *IR" =h BrRg 06" kK K0! rgmt o  n miQn t2nh kf
m3/ (mol K): T I nhi  tnghi trUthULﬂiYC:teHmdftLh ic.c
thw | Biyhibongd Vae ct how Wi chhd c. a s-ng v, t, qus

nh d,ng chdy hai <c¢h

dfu tr“"n%ban Lfu, m 29 M1 h;
t [

Cp sublt hRit2banbBAg atm
nhi TtL&® ¢ t2nh nh€ sau
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Mt h3nh m: ph, ngQuW, ng cntlgiyoslwowo“éhl (18)
L€ ¢ x©y d ng d, a tr°n vi ph€hng
tr32nh chuyWn L. ng 2 chhQlc Itbﬂleq Q:Lﬁ”%ht@hyqrhetoz n:h:
s©u c¢,a d,ng <chrly (phehngclof(ta.ib\/vp)slcﬁal n (19)
Vernant) . Trong mt h3nh n"vy, C - t2nh LJn [nh
h€ ng c¢.a gi- v~ th_ ytrtornigQul -t ai =d Onf5cwéy =t Oc
Trong tr€ ng h’ phviphap, i - pth'Ehnlyg, t ¢ ao€ 1IcOnbiswn.v Tih
cho cho d,ng chly nhe @&@:b§0 c8o0o c,a nhiQu nh~
Ph€hng tr3nh | i°n t,,,(,I'r c.a a v’ b n3Jm trong K
R 0,016 < b < 0.100 (Krylov va nnk, 1988) Wu 1
x i (15) (1982)[8]ci ng ch” ra r3ung c¢clng

a = 0,8 v b = 0,065 ph¥
H ph€ehng tr3nh chuyWnong ntdo"n b, phUm vi vdn t
dax , @ faiy, @ [axay 3 s d,ng L€ c¢c cho ¢l gi- - tr
P 2 (@) 5 () + s e
¥ Trong th c¢ t1]], h S ma
fay— 2 (0 22) - 2 (up 22)+ @Oy A __ S |
Gy = 72 \Ver 3 gy \Vtk 5 ph. t u, c v .of t c N
gn:u-,-f:+1:1 _ CSU“_\II'WZ 0 n h . n g L | Qu k | n n L n h k h
dz L s©@u n+¥€, c. . V. V. Tuuy nhi ¢
ki n nghi°n ¢c_u ° LOYy ¢
dav 8 [axav 5 I,'n.h h e ng; n“y | khltng LS8
a—:+g(d})+a}()+§d -+ tr c.a h s ma s8t gi - t
3 day a 3 i : ’ :
qu_a_(urh%)_;(yrh%)_,_ (17) vV, c§\c h d8]L @Qongvu’ (1O 82
Qn:m’ﬁ * ,u—} g I a c¢h n.
= Gl e =0 Tr°en th, c tJ], #&Hc-sthmwh, t
trong,qlt-€hng _ ng |~ Iéd"ue Ice Xﬂ§gCt BLeﬂ_rr]gL sh©u ne c
chlfy tr°n 1 Lhn v’ chi ﬁ‘gr,cd“d',y-tzzn“rr{ n__' ¥‘ 158,
Ln mHt v’ vulndag- t‘. n; i'xg'9l,rl 'q n , qu.l,'z
trﬁoon\g) kK hi th,c hi

m Hut ne, ¢ so Vv, i m-tch® ahlku 'n n(_onpc
n

O . .
gian;d- L s@u’; gia t citr rPlg}' tg;}*‘%o’ ,S f G,'§ tr ] n-y |
tham s  38dri el i sish, t- r'i,,h'*nghal—'ng;;gI§ tr vhlifngs g fnnh t_
L nhgm thw,'thllnch pUnj-'nbvdlnn <49 thzch h p cho V,'
gi - theo tr,-hc xs v 'may; s§t'[v‘:gf'|(:-'3.r1©n d,ng chly theo L[

Theo s° i u th c nghgmMm, hhnh SkHRRMat S 8ntg 0
c- thay L tro“rLg]nkT*Bo[erg |l n t 3.10
v |7 h”m ph, thu, c v"chth@nlh. dgibg§o Gah'riatti Jt

A97N[7]L« t " ng h' p r blt nhlrQuNnk]]tLIl(Z]LC[ cn&Khiz°n € ng n.
c.u vQ h’ s° ma s§&t gih3 nthr °dn cb8&o LtYr® id €hingt vK hu
cho r3ung L i wARAM vdongp e hnog nlggc qoB tr3nh di_.  n b
t. 4m/s LJngc2l trh/V Lt€h3g " x®lgt xT T kh2 quyWn n3um tr
bysng h"m mli nh€e sau: Uvab. Hi'n t4i tre°n thJj gi
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meh i n€ c¢c Lang s d. nd"ywrchadanh, m " dgfFdarobg Li Wm

nghi  p v,. Trong h'  p ttthkedkhowa Ih€cngidfunt to&t r a
Vit Nam, HRM L€ ¢ Le€eacv ® chly Lfu ti°n tUj

n4i h> ¢ Qu ¢ gia H"™ N, i (KiQu Th Xin 2002)

v L€ ¢ chuyWn giao chdy nghim;p V., t Ui Trung
tom D b&o Kh2 t€ ng *h,  phvEin SFiungh@hny | i 9
NCHMF t. ntm 2002. _ )

H phehng trenh HRM s gPREHYRR L‘?uj]t borHc |
tr°n h" t > a L, kinh VQi:;Lh_La %a' h,peho©r\oh~ehunghl’hgahn J]
v' h' t oa pth€H nagidLt hne ! €0

,pL‘ _,n@d);; g (tr°n m,t I €, i h3nh c¢h, nhd

Cs§c b, s i u g m nn:‘ngdfpuhan*e"Scaut'Znh t di trun

-B, d. it u LT a I'T chon bt pkdF nv %Nt n'dog did “andd | r
thJ] gi, i v, i k2ch the g€gs€ pthW c. a3k m ésﬂin_ S\kxmi

-B, ch€ehng tr3nh gmedErm UOW i, igisamy Ls€ ¢ ch n
i u d. b&8o c¢c.a m! h3lhhnh oFrohindfgyy GME <c_ a
DWD vQ | € i c.a HRM

- B, ch€ehng tr3nh L c¢c m« GRIB1 C1§ ,
tr€ ng d. bg&8o ¢, a HRM 5v r':@gutngs cbﬁph glgaot'dnl VnQ L¥u

L h” a GRADS v~° VI S5D ph.

MT h3nh HRM chdy d, b§391UthQ/ir?‘ni‘ZﬂttqHE cva m?

c.a §p subltnthi@ tmHit, ,pT, ibhiqmne vlng tznh c. a m:

Ie"ng nec,cllﬁ©.y|gqhxk:acg 5E]~©|}( gbam) c§c vikng n€, ¢ c.

th” nh phfn ot mrgemnghI Hn r o 1@h0

bQ mHt Lblt. Ngo i r a mq ﬂ CH? ng%glg k”é
, . n rong E da

gul chXn Lo8&8n v, i c8c b|_ ¢ L i

¥, L an,thJ wh, moey cl c, W,anhtuyn}]hchc't Ch the ¢

tkvm/ h. C&c bifln n-y c.N§3 o alELOAIL P{eénGgO tkrna nthih e

c a m: h3nh. nam b dic , vV, di mI—bt

b v%ng biwn WwWeik I&dlm aBth”

271x301 1 e i, k2ch t he,

3. nNiQu ki n bi°wm v~ X8 dMki' ' n ban LFf

Thyi gian t2nh to8§n
TUi c8&c LiWm tr°n i 'R/Iln%@”nih khhi. 19h§ Fre k¢t
m c n€ c¢c L€ ¢ d a tr°nB h3ng st nliigQu rhgpa vi'r “tne pp
bi*n c.,a 08 s-ng c h 2 hkhé%]‘\hau tfordg:cdd %hang P a2, tharly 4 va®l

K2 v™ N2. _Tc” c8c ° NMhardg 7 vay "Mhth sln'g tlroetr}gongg' nE
sifn phXm gi - [ m? h3nlﬁgHRM chcadnhl/?antLl—lS‘c &reng |
n“ng L, dfu L€cé&ccho°b . .

ngo i khhi. niQu ki n 29 %L ¢ Vc0§p d. ng
cho tblt ¢l bi°n c¢c_ng. r,nQu kign ban Lfu |~ L,
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S 1i"u kh2z t€ ng e T cjuflod,
b8o c,a m* h3nh khi LI 3 gi
bao ph, to"n b, v’ i S .lan gi_ a
c§c tr€ ng3sdgi'l.i  u g “ ,
S" 1i’u hrfi vtn | 4 g s°
Li Qu h,a c¢c,a 08 s- 2, P11,
Q1, K2 va N2. » moasn |,
SX |'i Mu dt u tr " n
V' tr2 x[lFy ra s. c gil .. L nh
cho khu v, c v, i c8c v t In h”"ng
hlfi qu' c tJ. H mci{i€esngcd *
° c L nh d a tr°n n= * E i ® » O I BT
vng 0, 7% t[i tr n dfu.c_.a con t u. Khu
. mdt L, t UH"H‘(?%'-}” E ny .vt"rzgé'o Cbad "t Mo
N V’ C YV_ nh c B .
t4p cho n°n nh-m t8c gil L[« ~a ‘ch n
tr“n ra tr°n 10 LiWm |~ 500 tbln v, i
Jto “tnrdng 10 gi®
‘I/f ir 2 2 (TRUNG QUGC) (TRUNG QUBC)
b
i
al Tr€ ng gi (a2 Trbgongs-?(:ju,cnlggeas Tr€ ngsafiu 1¢
Hinh2. Bln LY c8cchif¢ mg cgirde, cddS§wriigtdf W gi~ ng
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b 112000 o 1100000

bLTr € ng gi

b2.Tr €
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ng d-mn
bgo

(2
sau

ot
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b3.Tr €

ng dfu

N , aP a . N a
Hinh3. B[l n L c8c tr€ ng gid, , bd§ ongygaydAAOARPION, C
105 108 1ar 108 109 Rl 105 30 1068 107 108 108 110 105 30 108 107 108 100 110,
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