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Khoa hoc Tu nhién

Véan dé nhan gi tri va duy nhét

do

i vdi da thic vi phan cta ham phén hinh P-ADIC

Nguyén Xuéin Lai"

Truong Cao ding Hai Duong

Ngay nhén bai 30/9/2016, ngay chuyén phan bién 6/10/2016, ngay nhan phan bién 7/11/2016, ngay chip nhan dang 15/11/2016

Trong bai bao nay, bang viéc sir dung Pinh Iy co ban thar hai, tac gia nghién ciu van dé nhan gia tri va
duy nhat cho ham phan hinh p-adic, chirng minh két qua twong tw Pinh ly Yang-Hua cho ham phéan hinh

p-adic trong trwong hop khong tinh bi.

Tir khéa: Gid thuyét Hayman, ham dém, ham phén hinh p-adic, phin bé gid tri, trwong khongAcsimet.

Chi sé phén loai 1.1

Value sharing problem and uniqueness
for differential
polynomias of p-adic meromorphic
functions

Summary

In this paper, by using the second
main Theorem, the author discusses
the wuniqueness problem for p-adic
meromorphic functions, and proves a
version of Yang and Hua's Theorem for
p-adic meromorphic functions within the
cases ignoring multiplicities.

Keywords: counting function, Hayman
Conjecture, non-Archimedean field, p-adic
Meromorphic functions, Value distribution.

Classification number 1.1

"Email: laicdhd@gmail.com

TAP CHI

EHOAHOC |\l N 59(1)1.2017
YWVYNY IIUI'I; ”(.:l I Yalll

1. Ma din

Vin 4} phfin gk td v& doy nhitt 45 vl dec hkm
phtn hinh padic Ik vin db thile nhi%a nhk toin hoe
trong noe b tfn thl g nghttn efo. Vin A% nky
of lidn qoan vl deo hhm oie hiim phin Bnh v dnh
nmEelke £ln cie Afm phin bist, Ngui kb xofng hotng
nghidn efta nky I Hoymen. Nitm 1967, Heyman ok m
gk thuylt sou Aiy:

Gih thoydt Hayman [1]. Néu m&t hidm ngugén [
thic min f~{z} ' (z} # 1 i id mix »f nguyin derng
ndo &5 v v moi z £ C, 1h1 f 13 hlng.

Chic kMt qui B&n quan 4fn GIE thuylt Heymen AR
linh thanh v phet trifin lnong nghizn ctu: 8¢ lus chon
Heoyman. Gif thuydt Heyman 8 vl hivn phin Bmh
throe glil quyft nkm 2005. Tir nkm 3B, C1i thoyl
Heyman diie nghién et trong triting hap p-adie. Ojeda
Ik ngwid Akn tin I8 x6t phin b gkt cfie f~F w0 f
Ik htom phin linh pedte.

Nim 1957, Yong vi Hu 31 chilng minh thoe kit qui
chmdl Ry

Dimnh 1¥ A 2. Che f vd g I3 hoi hdm phdn hink
khie hing, n > 11 13 m& = ngugén v a £ C - {D].
Niu f~fvb g°" nhln gis il o OM th holic £ = dg uM
EH =1 hoile f{n} =y M g{n) =™, Fdb e,
£y, £ 1B ofic Ang sfi ed thie mda (ge)™H & = —a?.

Nim 2012, Hi Huy Khodl, ¥i Hohl An v Ngmyfn
Xuln Lal [3] M x5 phin b6 gl tr v vin 8 duy nhét
38 vl htm phin hinh padie deng (49, (g°¥%. Ho
8 tho ducse kit quil toieng i cfis Yang - Hos (Dinh ¥
A} 4B w1 him phin Hinh p-adie.



Khoa hoc Tu nhién

Treng Bl bic nhy, chimg 01 drs m kit qoi bemg
tr Binh 1§ Yeng - Hon she him phin linh podie trong
inkmng hop khdng tinh b, Cu thi chimg tH elning minh
theoe dinh I§ e

Dmhly¥ 1. Gid m f vl o 3 ol Adm phin hiah e
fillng trén K vb Eppfa} = Bay(o),c £ Ka £ Dn >
2 Khdd f=dp, wdH=1dc K

Cong cn chinh A% drng minh Ik dnh 1§ Nevenine
pade trong trutng khimg Arimet, cfe khil nitm, tih
chiit vA k¥ hifn e bin trong bad béo theo [4].

2. Vin 03 nhin gia trj vh duy nhht cho him phin
hnh p-adic

Thme hit ta chin ebe b &8 pan:

B 04 21 [4]. Cho f 13 hidm phan fanh Bhis hllng
trén K wh pid &t 0y, 03, ..., 8, Ib oic gl ird phin kg ola
K. Kii &4

{g-1yT{r f} < N, n+EN:[r, }—logr+O(1}

B& 03 2.2. Gho [ wd g 13 Afc fidm phon fanh irén

Kw

1 1 Fr
P23 =F-

1. N By{1) = E{1} wd L 21, biwi 26

o |

T, f) < Nafe 1+ o }Hﬂ»[r. e ;J—Im (1)

wd drng i b diing ther & wM Tir, g).

£ Niu Ey(1} = E,(1} vd L = D, ifd mdi bong be
trcing hop deati ddy ziy
T 1} < Nale, )+M 0 PH-Nde g -

wd darng i B ding ther &3 v Tir, g).

W fg=1

W) f=p.

Ohtng ménkh 1. Dhroe soy m trde tip tir chiing minh
Bf 8A 5.5 ol [H].

2. Do L=Dtaeh
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Do 46
7= ag +§
= o d
A5 a, b, o d € K thie mfn ad—be £ 0. Kh 85 Tir, /3 =
T{r,g) +O(1}

Tip theo to x5t chr troting hap nh e dBy:
Truirng hop nhd 1. ac £ 0. Kh 46

' 5 =
f e mid
Do BAdh 21
Terif) < Mfr - 5 .]+N1{r- fi-logr4-0(1}

=N][f,ﬂ+.”]{f,ﬂ‘]+”-l{f, _f] —hﬂ'f-l—ﬂ{l]

T e 1).

Trudng fop nhd 8 a # 0,0 =D, Kh1 85 f = =1,
Nim b 2D, th) thoo BS db 2.1 ta o6

Tin f) < Nfn, .I'}+Hl{"- i]+f*'1["- _r} —logr+0(1}

= Nj [l"'.n +N;| [!"'. E} +N1_{l". ?} — kﬂ'l" +ﬂ[1}

T e 13,

Nfnb=D,th f=F Nin3=1Lkhds f=p.Ta
nhin Muse A1

Nfm § # 1, th thee By (1} = E (1} taeb f £ 1,1 #
2 Chti § fing nSu f Ib hkm phan hivh trén K Ik kiidng
bao gid by trén hal Mfm trong K, kh 46 7 Ik hiing o5
(xmm [6, 7]). Tt dida nky vi f # 1, £ # 2 ta nhin duge
min thofn.

Truing fop nhd 2. 0 = D, £ 1. I‘i‘.]]llﬁn_l"';ﬁ
th:,ﬁu,thmﬂﬁlﬂzlmaﬁ

Tir, f} < My, .f]+N1[f: }+N1{f, j'] —logr {1}

= Mir. f) +Mlr, E} +Mifr, ?} —logr +0(1}

To nhin duge 1).

Nimd=q,ih f= L
nhin due 1)

Nium 2 2 1, thl theo E{l) =B ) ta e& f £ L,F #
% Bhng If I? tumg tf nh trong trotng hop nhE 2 ta

Nauf=1th fp=1LTa
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nhin Ao miu tholin

B 84 2.2 duge chitnegy minh holn tobn.

Bf 4b 2.3. The [ vd g 12 oic hbm phin fAnk Bhde
hding trén K. NiuE,(1) = E,(1} thi mat trong ba tredng
fop rou &y 15 ding. ! .

3 Tir, [} < Ny(r, f)+Nafr, ?]+N!["| g+ Nafr, ;]-l-

(Nifr, M, %}]er (rug)+-Pr, %}—ﬂm rLO{1).

Bt ding thete tearng tx ctng dong che Tir, g);
'ﬁ‘i j'y:L

o) f=p.
Cufng minfc Dt
1 g b g, .
F_f—l'G_g—l’L_fl 2.‘."—1 r+29_1
Khi 85 L_F" o
=F O {2.1%
Biy gio ta xit hel tneing hop sen:

Thedng fop 1. L # 0. Do (21) nin tht ef che oye ifm

uﬁnLﬂaﬁbﬁn].?ﬂtf:%{tmtnggzﬁj,ﬁ
;!
35 fi, fs (Gftog Mhg 5. g9) Ik che hm chinh hioh tr?m
K vh khing o khtmg ftim doomg. Kh 46

”_ N - .fg.f: _W A - AL -2 -
- d B
P _(mA-A0E-25{0h- f.ﬁ] .f
r- [T 1)

Ty to

y" _l's —olnle Sl —gim} &
mlgim — fam} 'g-1"

Lh}

{.f' A — AN
“hh-ty P

_ (g — i)
oy )

T {2.1), (22), {2.3) ehiing t <6, nbu a 1o mi o
difm nko 46 cfis E, th f{o} = oo hote #'(a) = D hote
f{a} =1 holie g(a) = oo hokie g'{a} = D holie g{a) =1.
Bhglﬂ::ﬂtu]hnﬂtmmﬁmnhdﬁnhlrﬂp‘“{a}:
L Vifit £ = 2, fifa} D, fx(a) # o0. Kbi 46

1 z—a . A-fRdz—n)
f-1 fi-(z—a}y" =~ {fi—(z—a}?
go_ Az —a)h — (z—a)) - 2 - 1(h - Az )}

(fs—{z-a)p

P (-l fp-a)-AA- A -ffz-a) ,
P {fi—{z—o)}{fai— fR(z—1a))

=
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T {2.4) tn suy m £ (a) # co. Do 46 néu o Id mdt
cu: diim 1o 46 clis f holle g w1 i (a) = p0(m) =1,
th

Ko)=[g - ial #o0  (28)

Bay gi xéit o Ih mt khdng difm ofw f—1 w8 pifa} =
m. Do E({1) = E,{1) nin g{a} =1 v pi(a) =n. Vilt

A G
F= { ﬂ}n Ft{n]#nlﬂ{n)#mg_[ }.‘

Khl 46

G3(0) #0,Gyln) # o0

Kz —a)— mF
E—ap
_ [F(z—ab-+ (1 mBz —a) - (m -+ I{RYfs —0) —mE)
G—apn
Tictng tf cho 7, &P, T 356 suy m

F &
F @

F=

1 r[Fj"'[z a4+ {1 — m)F{z — a) — (m+ 1K F{zr —a) —mF)

z—a' Fj(z — ay=+

Gz —a}+ (1 —m}G)(z— o} — {n+ B(G{z—a) - "'G:]]
Gilz— @) —néh

Niom=m=1th

F N 1

_ Fy(z —a¥
-

7 —a(Fi(z— o} - FH)G(z-a}— Gy}
_ Fal(z — a}
 (Fi(z—a} - R)(Gi{z —a) - G1}

Wnfum=n>3th
e
Fa
1 {R"{z— o)+ {1-m)R)(z— ) — {m + L){F}(z — o} - mFy)
z_.u,l' F{{z—n]—mFl

_{G" (e —ad+ (L )Gz —0) — m + G}z — ) ),
Gi{z—a)—mG,

Tir b ding thite tr&n v L khing &g nhilt 0, @
nhin dege nfu m = 1thl I{a) =D vindum =n> 2
thl {a} # oo, Tir didm nky vh (21}-(25} ta thiy rhng,
nfn a Ik mbt o= Bfm nko 46 e L th

f{a) = co ¥t (e} > 3, hoeffa) =1, i >3, hote £ g) =
hoke: (e} = 1, ¥ pigl) 2 o) bodegfa) = oo 98 ') > 2,
bode gfa) =0, ) 2 2 hoke ) = 0, ke gfa}= 1,81yl > ) .
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Tir {2.1) ta cb
mir, L) = O(1)
N'“[r, ] Nﬂ[r,

Theo Dinh }f shinh tlod hel ta cb

Tie, 1} < Mafr, -Nadr, %]ml{r. ﬁ}—ﬂh[r. %]_ log £+0{1) (28

ﬁlﬁh’n{r,%]hhhmﬁnﬂukhm;dﬁnnhf
nintug che Kitng Aifm nby khng phil «ia F{f — 1).

Ctug dioh nghte g 1 Ny(r, 5 b 6 i Khomg
dfm cfis f fioe tioh v B 1. Toeng tar

T} < e gl edr, 1P,

Tir {2.K) vk {2.9} i o6
T +T{r N
M(r )+, r]+Nt{" 71Nl _r,}H-N: (r, 2)+Nufr, —]

+N:[r.n_1]—l"-ﬁ:[ :F]—Zk:gr+ﬂ[1} 2.10)
TEE![I} Ei{l}ﬂﬂt{r ] N“ﬂ[,- ]

NH[r } i ob

NE'tr 7= 11' L ; ima) > o) + Milr, ——: o) > (e}

+ H[ T QT].’#:(E] - Ff{'ﬂ'}]

Ml 3+ € HS Nl ) > )
i E.y:m > i)
+ M (o) = )+ M )
< WS, 75+ Mo ) > A+ M)
< WS )+ N ) > @+ T
Tir day  {2.10) ta o6
1 1
T{rl .n E -”'-l{r: .I'] + M{rg }]Nﬂl{rl H] -

Nylr, %} + Nir. g} -+ -+, 1}

+N:[r. .pﬁn}}ﬁ,{n}] J'-Hﬂ—] 2 log r+0(1}

@.11)
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—H < L] < Tir, LH-00) < Nir, I) 27)

7)—Nalr. %]— log r4+G{1] (29)

Tir {2.6) ¥ {2.7} ta o6
Rl < Mo < D1+ R+ )+ e
: N%’{r.}] R+ ) >
e > +00) &
KAt hop (213} vl {2.11) ta of
A< 11K PO+t 0 >
) ) -2+ 00 (g

Ml:tkhl.nmt]lﬁr

+ Nlﬂ[ﬂ

N{r. } Nt{r. }+N{r, .f] Ni(r .f}{

Ni{rl F}l
N, 5) <Muir, )+ Mr, 3) +0(1)
Clit § hng
Nt j.—ll; i) > pl(a)) <
Nir, 5= M=)
Vivay
Wil —inlod > (@) < MG - Ml 31+O()
Trtung hir ta o6

pulfat = lfaih o Wi aY
ARy ey 5 ST

Ni(r,
[ 1

K#t hap vt (218} ta nhin duse Trizmg hop 1.
Trung fiop £. L = 0. Ching minh ting tif 2. efin
RAdh 22

Ching minh Dinh 1§ 1

Dt
I P
Cefn+1Y T efn4 1)

Kl 46 ,
r:ﬂ.a:”’Tﬂ'
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Ta b
Nafr, 153 < 2y, 3+ NEr ) <
(e, £) + N, 5+ O{L), Nolr, ) =20, )

Milr, ) < 2Madr, )+ N ) <

2T(r.g) + N, %] +0(1}, Malr, &) = 207, 5)

2, 1) < 2N, 7)-+ N 5 <
2T{r, )+ Nie, 5) +O(1), 2V{r, P} = 20fr. )
Nifr 7 < Nt i] + N, 5} <
T;{"] + N, {ﬂlf] + ﬂl:]'}l Nl ["lGI] = Nl[rlﬂ}
N[rl F} < T[":.ﬂ -I-N][I', .ﬂ+ ﬂl:]'}

Wir, %] <Ting+ Nfnm+0) (214

(n—1yF{r, -N(r, %]+N{r. < T(r, F1+0(1) 2.15)

Ap dung BS 43 2.8, BS 4 2.2 ta xft ebe truting hop
HHLL

Treing fuoip 1.
Tir, ) < Nofr, P} Nofr, )+ D, G-+ Mo, 5+

ANofr, P14 N, 7)1 Nofe, G+ N, 72) 2 g +
on)

Kt hop val (214) vh (215} te of
(- LYF{r, ) < 6T, ST )+l SH5No r 0)-
N{ﬂﬂ _zluﬂr+ﬂ{1]
(- Fir. ) < €T ST SN ah SN, £
Nir, )~ 3loge + 0{1)

Vivy

- N+ )} < LT N+T{n s+ 1M (n f)+
M)} —4 logr + 1)

m—1}(Ttr, £)+-Tir 8)) < D(T(n, f)+T{r, 4))—4 logr+
a(1)

Khi &6
fn — ZY(T(r, )+ T(r.5)) + 4 logr < O(1)
H.O..A.!!.o..cj-\lﬁf am 59(1) 1.2017
SYVUINVU NURE Vi Ul 1 YAl

Khl n > 22 in thiy mAu thulin,

Tring fop £ F'T =g =L

Tu 2 chitng mish f # 0 v g # D. Gl sit ng J
26 mdt khdng Aifm o v&l pi{a) = m. Khi 46 a It mbt
qﬂ:l!lﬁnuﬁngﬂp:{u}zpduf‘fg"g’zl.“m
nm+m—1=np+p+L

Do 8 ta &6 {m — p¥n + 1) = 2. Dibu 1dy 1 khtng
thixdlym¥n }ﬂﬂmphlﬂniﬁm i iy
hhmngujﬂnkhlnh!ng.ﬂuf“fy‘gf 1, n&n ta ch

Lo = Y {2.16)

Don > 22, ofm ta o
Tir, 181) = Tir, 4T 41} < Tl AM-Tir, ) +0{1)

< T{r, 1)+ Tlrgf )+ 01) {2.17)
cho mol v 4 lfm.

1uiﬁmj1ui.ﬁ1rj,uunuuumn.ummmmuuu

Tredng frp 2. ™ = 3"
Do d6 toof f~H = poH L p Th 88 chilngminh ¢ =1,

G mir nguroe 1sd £ 2 0. Th e pharing tinh 2 2 =
0 c6 n 4+ 1 nghtém phin bi&t 2, 5,..., 2, ;. Vi miil
i=12.n+1, it ci oic khtng Bfm oflw g — 2 cb
Lo 1t nbfit Ihn+ L. T Dioh 1¥ Quen b s Kyt is cb
[n+1]{1—n—i1}-l:3.Tirdlp myran < 2 Don>22
in =6 min thokn. Viy ¢ = 0. Do 46 ™~ = g°¥. Nin
F =dg val d&~H =1, Dinh I¥ 1 dzse ching minh.
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Khoa hoc Tu nhién

Nghién ctu phuong phap so sanh do tuang dong van ban bang do do cosine

Pham Thi Hai Van", Pham Hiru Loi
Truong Pai hoc Mo - Dia chat
Ngay nhédn bai 12/9/2016, ngay chuyén phan bién 15/9/2016, ngay nhan phan bién 15/11/2016, ngay chap nhan dang 25/11/2016

Hién tai da c6 mdt sé giai phap cho viéc phat hién sao chép va mot vai cong cu phin mém cho phép phat
hién mdt tai li¢u (goi 1a viin ban kiém tra) c6 sao chép tir mdt tip hop cac tai li¢u ngudn hay khong. Cac
phwong phap nay chii yéu dua trén tim kiém va so khép chudi, chi thye sw ¢6 hi¢u qua néu viée sao chép
12 “nguyén vin”. Bai bao dé xuit phwong phap so sanh dd twong dong vin ban bang dd do cosine, 1a mot
phuong phap hiéu qua dé phat hién viéc sao chép vin bin, gép phan han ché tinh trang xAm pham quyén

s6' hiru tri tué vé cong bd khoa hoc hién nay.
Tu khda: do do cosine, twong déng, van bdn.
Chi 56 phén logi 1.2

A research on the text comparison
method using cosine similarity

Summary

Currently, there are a number of solutions
for detection of copy and a few software tools
that allow detecting whether a document
(called writing checks) has copied from a set
of source materials or not. These methods
are mainly based on the string search
and matching, only really effective if the
copy is “verbatim”. This paper proposes
the method of text similarity comparison
with cosine measure, an effective method
to detect copying document, contributing
to limit the infringement of intellectual
property rights on scientific publications at

present.

Keywords: cosine measure, similarities,
text.
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Mé dau

Trong thoi dai cong nghé sé nhu hién nay, cac ngudn
tai liéu 1a vo cung phong phu. Viéc “sao chép tai li¢u” theo
nghia ti€u cyc nhu dao van, sao chép cac luan an, luan van,
dd an trd nén phé bién va 1a mot van nan. Lam thé nao dé
phat hién sy sao chép tai liéu theo nghia tiéu cuc? Lam thé
nao ngan chan viéc sao chép trai phép, dao van, dao nhac,
dao luan van, d6 4n? Chu dé nay da dugc nghién ciru tir hon
10 nim qua. Hién tai, d3 c6 mot sb g1a1 phap cho viéc phat
hién sao chép va mot vai cong cu phan mém cho phép phat
hién mot tai liéu (goi 13 van ban kiém tra) co sao chép tir
mot tap hop céc tai liéu ngudn hay khong [1, 2]. Da c6 mot
s6 nghién ctru dé xuit cac phuong phap khac nhau dé xac
dinh xem mot doan van ban ciia mot sd tai liéu c6 nam trong
mot tai liéu nao d6 hay khong. Cac phuong phap nay chu
yéu duya trén tim kiém va so khdp chudi (string matching).
Tuy nhién, cac phuong phap so khép chudi chi co hiéu qua
néu viéc sao chép la “nguyén van”. N6 khong thé phat hién
céc sao chép c6 sira d6i d6i chut nhu thay thé mot sb tir bang
tir ddng nghia hay thay ddi thir ty cic cdu trong vin ban.
Phuong phap do do cosine dugc st dung trong bai toan so
sanh do tuong dong van ban, trong linh vire xir Iy ngon ngir
tu nhién va c6 nhidu két qua kha quan. Vi cac van ban tiéng
Viét dat ddu cach gitra cac am tiét chir khong phai giita cac
tlr. Mot tir ¢6 thé ¢6 1, 2 hogc nhiéu am tiét nén co nhiéu
cach phan chia cac am tiét thanh cac tir, gay ra nhap nhing.
Vi vay dé so sanh do tuong dong gitra 2 van ban tiéng Viét
s€ kho khan hon so véi cac van ban bang tiéng ngudc ngoal
Tleng Viét 1a mdt sinh ngit, co sy bién doi, cac tir méi thuan
Viét ciing nhu tir vay muon dugc tao ra thuong xuyén. Néu
mot tng dung khong xtr Iy duge van dé nay thi hiéu niang sé
bi giam dan theo thoi gian. Do d6, van d& nghién ctru trong
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bai bao chi tap trung vao so sanh do twong dong giira 2
van ban bang tiéng Viét.

Co s& 1y thuyét va phwong phap nghién ciu
Dé twong dong

Trong toan hoc, mot d6 do 1a mot ham s6 cho tuong
ung voi mot “chiéu dai”, mot “thé tich” hodc mot “xac
Suat” v&i mot phﬁn nao d6 ctia mot tp hop cho san,
la mot khai niém quan trong trong giai tich va trong
ly thuyét xé4c suat. Vi du, d6 do dém dugc dinh nghia
bai w(S) = sd phéan tir ciia S. Tuy nhién, rat kho dé
do su gidng nhau, su tuong dong. Su twong dong la
mot dai lugng (con sé) phan anh cuong do cua mbi
quan h¢ gitra 2 débi tugng hodc 2 dac trung. Pai lugng
nay thuong & trong pham vi tir -1 dén 1 hodc tir 0 dén
1. Nhu vay, d6 do twong ddng co thé coi 1a mot loai
scoring function (ham tinh diém). Vi dy, trong mé hinh
khong gian véc-to, sir dung d6 do cosine dé tinh do
tuong dong giira 2 van ban, mdi vin ban dugc biéu
dién boi mot véc-to.

Dé twong dong vin bin

Phat biéu bai toan tinh do trong dong vin ban nhu
sau: xét mot tai liéu d gf)m concau:d=s,s,... s.
Muc ti€u cua bai toan la tim ra mot gia tri ciia ham S(s,,
s)va(O 1), Val_] 1,... n. Ham S(s,, s)duocgmla
do do tuong dong gitia 2 van ban s va s Gia tri cang
cao thi sy gidng nhau vé nghia cia 2 van ban cang
nhiéu [3, 4].

Vi dy, xét 2 cau “T6i la nam” va “T6i 1a nit”, bang
truc giac c6 the thay rang 2 cau trén co6 su tuong dong
kha cao.

D¢ twong ddng ngir nghia 1a mot gia tri tin ciy phan
anh moi quan hé ngit nghia gitra 2 cau. Trén thuc té,
kho c6 thé 14y mot gia tri chinh xac boi vi ngir nghia
chi duogc hiéu ddy du trong mot ngit canh cuy thé [5].

Thudt toan tach tir (Tokenizer) [2]

Tiéng Viét khong sir dung cac hinh thai (morpheme)
dé tao ra cac y nghia cia tt‘r (trong tiéng Anh, cup =>
cups thi ‘s’ 13 hinh thai sd nhleu) Vi thé trong tiéng
Viét, cac tir khong bi thay d6i. Dé tao ra cac sic thai y
nghia khéc nhau, tleng Viét phu thudc vao trat tu cua
tur.

Vi du, v6i 5 am tiét (nam tur don): “sao, Tuén, béo,
khong, dén” khi sap xép theo cac trat tu khac nhau s&
cho ra cac nghia khac nhau. Cu thé nhu: “Sao Tuan bao
dén khong?” “Sao Tuan khong dén bao?”, “Sao? Tuan
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bao dén khong?”, “Sao Tuin dén khong bao?”, “Sao
bao Tuin khong dén?”, “Sao? bao Tuin dén khong?”,
“Sao bao khong dén, Tuin?”, “Sao? dén bao Tuin
khong?”, “Sao dén khong bao Tuan?”, “Sao dén Tuan
bao khong?”, “Sao khong dén bao Tuan?”, “Sao khong
bao Tuén dén?”.

Mit khéc, dau cach (space) trong tiéng Viét khong
¢6 tac dung phan tach cac tir nhu tiéng Anh ma chi co
tac dung phan tach cac am tiét. Vi thé, viéc phan tach
tur trong tiéng Viét 1a mot vige khong thé thiéu trong
so sanh do tuong dong van ban. Tach tir 1a mot quéa
trinh xir Iy nham muc dich xac dinh ranh gi6i cua cac
tir trong cdu van, ciing ¢ thé hiéu don gian rang tach
tur [a qua trinh xac dinh céc tir don, tir ghép... cb trong
cdu. Trong cac md hinh dugc sir dung dé tach tir co mo
hinh N-gram 1a mé hinh thé hién mbi quan hé kha tét
theo ngit canh cua tir. Trong mo hinh d6, mdi tir thir n
duogc coi nhu phy thude xéac suat vao (n-1) tir trudc no.

HP Wil Wi _py1-. Wi1)

P(W) = P(unws.

Mo hinh N-gram duoc tng dung dé phan doan tir
trong d6 véi mdi cau thi phan doan t6t nhat theo mo
hinh nay la phan doan c6 xac suit P(W) du’orc tmh theo
cong thire 13 16n nhat. Trong dé, cac xac suit vé sy phu
thudc cua mot tir vao n tir trudc do6 duoc thong ké dua
trén mot tap hop vin ban, ngdn ngir da duoc sé hoa
(corpus) du 16n. Tuy vao gia thiét vé tinh phu thudc
ma s€ c6 cac md hinh 2-gram hodc 3-gram tuong ung.
Phuong phap nay la mot trong nhting phuong phap
thong ké chinh dé giai quyet bai toan phan doan tur khi
khong c6 thong tin tir dién va dir lidu gan nhan. M6
hinh phan doan tir str dung N-gram duoc biéu dién nhu
hinh 1.

S

Tép hop vén bin
duge gan thé

Tién trinh théng k&
(N-gram)

Tién trinh téi wru héa

— Vi b duge phin dow

Hinh 1: mé hinh phdn doan tir sir dung N-gram

Vi du, Maosong Sun va cong sy [6] da su dung do
do mutal information va t-scores va mot s6 ky thuat
khac dé xac dinh tir cho tiéng Trung va da thu dugc két
qué kha cao (> 90%). Déi vai tiéng Viét, tac gia Lé An
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Ha [7] don gian st dung tan sut N-gram dé t6i vu xac
suat cia mdi chunk. Két qua thuc nghiém tuy khong
cao nhung dd chimg to rang N-gram 1a mot phuong
phap phut hop ¢6 thé tmg dung cho bai toan phan doan
tir tiéng Viét noi riéng.

Phwong phdp tinh dj twong dong vin bén cosine

Trong phuong phap nay, cac vin ban s& dugc biéu
dién theo mo hinh khong gian véc-to [8, 9]. Mdi thanh
phan trong véc-to chi dén mot tir twong tmg trong danh
sach muc tir chinh. Danh sach muc tir chinh thu duoc
tir qua trinh tién xur Iy vin ban dau vao, cac budc tién
xu ly gém: tach cau, tach tir, gan nhan tr loai, loai bd
nhirng cau khong hop 1€ (khong phai 1a cau thuc su) va
biéu dién cau trén khong gian véc-to [10, 11].

Khong gian véc-to ¢o kich thude bang s muc tir
trong danh sach muc tir chinh. Mdi phén tir 1a d6 quan
trong cua muc tur tuong ung trong cau. P quan trong
cuia tir thir i duoc tinh bang cong thic sau:

w tfi,j
O R e 1
oS Z #i?j ()

J

Trong do, tf. ; 1a tan sb xudt hién cua tir tht i trong
cau thu j.

Vi khong gian biéu dién tai liéu duge chon la
khong gian véc-to va trong so0 TF (term frequency),
do do twong dong duogc chon 1a cosine cua goc gitra 2
véc-to twong ung cua 2 van ban S_ va S . Véc-to bi€u
dién 2 van ban lan luot c6 dang:

S=<W/ ..., W' voi W'latrong sb cua tir thir t
trong van ban i

S, =<WJX ..,Wk, v6i Wk a trong sb cua tir thir t
trong van ban k

Do tuong tu gitra ching dugc tinh theo cong thic
nhu sau:

zi=1wki Wkk
t in? t k2
\jzkl(wk) IR

Trén cac véc-to biéu dién cho cac vin ban lic nay
chua xét dén cac quan hé ngir nghia gitra cac muyc tur,
do d6 cac tir dong nghia sé khong duoc phat hién, dan

Sim(SE,Sk) =

2
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dén két qua xét do twong ty gilta cac cau chua tot. Vi
du nhu cho 2 van ban ngan nhu sau:

S,: Can trao di y kién truée khi lay biéu quyét

S,: Hoi dam da dién ra trong bau khong khi than
mat va hiéu biét 1an nhau.

Néu khong xét dén quan hé ngit nghia giita cac tir
thi 2 van ban trén khong co mbi lién hé gi ca va do
twong dong bang 0. Nhung thuc chit, 2 cau trén déu
noi vé hoat dong hoi hop, trao ddi y kién, do d6 gitra
2 van ban c6 mot su lién quan nhét dinh va vai cong
thtrc tinh d§ tuong ty nhu trén thi do tuong tu gitra 2
cau nay phai khac 0.

Cong thic tinh twong dong cosine (cosine
similarity):

i i Thed
T T ©
‘QH ‘ ‘ ‘ E?l? u?ld

Trong do, q, 1a trong sd tf-idf (term frequency -
inverse document frequency) cua tur i trong van ban
truy van; d. 1a trong s6 tf-idf cua van ban trong tap tai
liéu; cos (q,d) la sy tuong ddng cosine giita dvad hay
la cosine gitra dvad.

Déi véi nhing véc-to da duge chuan hoa vé d¢ dai,
su tuong dong cosine chi don gian 1a tich vé huéng cia
2 véc-to (scalar product).

| d @

Muc dich 1a cung cip dinh nghia chinh thirc vé khai
niém do tuong tu, dau tién la tryc giac vé do tuong tu:

- Truc giac 1: o tuong ty gitta A va B ¢6 lién quan
dén sy tuong dong cua ching. Sy tuong dong cang
nhiéu, d¢ twong tu cang 16n.

- Truc giac 2: d6 tuong ty giita A va B lién quan dén
nhitng sy khac biét gitta chiing. Cang nhic¢u sy khac
biét, do twong tu cang thap.

- Tryc giac 3: do tuong tu 16n nhat gitra A va B dat
duogc khi A va B giong hét nhau.

Xuit phat tir tryc giac vé do tuong tu, két hop voi
su logic cua toan hoc, chuong trinh 4p dung ly thuyét
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d6 dé giai quyét van dé cua bai toan trung 13p vin ban.
Dé phat hién mét tai lidu co phai 14 tai lidu di sao chép
hay khong, don gian nhét 14 so sanh tai liéu can kiém
tra d6 voi céc tai liéu khac trong co s¢ dir lidu. Y tuong
1a coi tai liéu kiém tra nhu mot véc-to va xép hang cac
tai liéu dua vao su tuong déng voi tai liéu can kiém
tra. D& so sanh 2 véc-to ¢6 thé tinh khoang cach giita
2 véc-to hodc tinh gbc tao ra boi 2 véc-to. Tuy nhién,
cach tinh khoang cach c6 nhuoc diém 1a khong chinh
xéc, boi khoang cach 16n véi cac véc-to ¢ chidu dai
khéac nhau. Do vay, thuong dya vao goc trong khong
gian véc-to hon 14 so sanh vé khoang cach.

Twr nhiing phan tich trén, chuong trinh ap dung do
do cosine 1am d6 do su twong dong giita cic vin ban.
C6 thé thdy, goc giita 2 véc-to cang 10n thi cosine hay
diém xép hang s& cang thap, khi goc giita 2 véc-to
bang 0 thi diém s& 16n nhat (= 1).

C6 2 cach ghi twong dong nhau:

- Xép hang véan ban theo tr ty gidm dan dya trén
goc gilra van ban can kiém tra voi tdp van ban co san
(hinh 2).

- Xép hang tai liéu theo thwr ty tang dan dya trén
cosine gitta van ban can kiém tra voi tap van ban co
san.

~

05

Hinh 2: tdi liéu dwoc xép hang béi gid tri cosine giam dan

Theo hinh 2, cos(d, q) = 1 khi d = q; cos(d, q) =0
khi tai liéu d va tai liéu kiém tra q khong co bat ky tir
chung nao.

Sau khi biéu dién véc-to dic trung cia timg vin
ban, ap dung thuat toan tinh d¢ do cosine dé tinh do
tuong tu cua 2 van ban. Theo nhu thuat toan nay thi
coi 2 van ban la 2 véc-to, do tuong ty cua 2 van ban
s€ 1a goc tao badi 2 véc-to d6. Khi goc tao boi 2 véc-to
cang lon tuc la 2 van ban cang khac nhau va cosine
gitta véc-to 1 va véc-to 2 cang nhd, nguoc lai, néu
cosine cang 16n, cang tién gan vé 1 thi goc tao boi giita
2 véc-to dac trung cua van ban cang nho, tic la 2 van
ban cang gidng nhau.
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1Yaitl

Module nay c6 ma nhu sau:

Input vectorl, vector?2

Set tu, mau, sqrtl and sqgqrt2 to
zero

While grade counter is less than
the size of Vectorl

Tu is set to sum of its value and
product of vectorl at this offset and
vector2 at this offset.

Sgrtl is set to sum of its
and product of vectorl at this
and vector2 at this offset.

Sgrt2 is set to sum of its
and product of vectorl at this
and vector2 at this offset.

Set mau to the product of square
root of sqgrtl and square root of
sqrt2.

Output the division of tu and mau;

value
offset

value
offset

Cai dat va thi nghiém chuong trinh tinh do twong
dong van ban si dung do do cosine

Yéu cau chinh cta viéc phat hién trung ldp vin ban
do6 1a viéc xac dinh mdt van ban sau khi xtr 1y s€ xac
dinh dugc van ban do6 cé trung véi van ban nao d6 da
duoc xéac dinh trudc (hinh 3). Déi v6i cac van ban co
sao chép nhung 4p dung viéc sao chép co sir dung tinh
“nhap nhang” ctia ngdn ngir thi chwong trinh khong
thé vét can cac truong hop va doi hoi nguoi sir dung
phai xac dinh thi cong xem van ban d6 dugc sao chép
tr van ban nao, bao nhiéu phﬁn tram. Sau khi xac dinh
duoc su trung 1dp nay, néu su trung 1ap, sao chép o
ngudng cho phép thi van ban dé phai dugc cap nhat
vao hé théng luu trit vin ban dé ting quy moé dit liéu
mau cho chuong trinh va 4p dung viéc kiém tra tring
1ap cho van ban trong lan tiép theo.

Vi ban dugc dua vao kiém tra Doc ni dung ciia viin ban va &p dung
cée thujt todn biéu dién vin ban

Database
chiratip cic
vin ban mau

Vugt
ngudng
sao chép
cho phép

Tinh dé twong ty gilra
vin ban Test véi cdc vin
ban trong Database

Viin ban bj phat hién 13
viin ban sao chép

Xacnhan van ban la
vin bin khéng sao
chép, cip nhit vao
csoL

Van ban duge xac nhdn 13 vin ban
khéng bj sao chép

Hinh 3: cdc yéu cau doi voi viéc sao chép van ban

Dua vao phan tich yéu cau va bai toan, c6 thé thiy
rang viéc nhan dang mot van ban la van ban sao chép
hay khong, can phai thuc hién cac budc nhu trong hinh
4.
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Nhém céc cau
trong vin ban

Vén ban Téch cau Tachtlr

Ap dung céc phuong
phap biéu dién van
ban

Tiénx Iy vén ban Text thudn tiy

Tinh d twong déng cdu Véc-to tir

Hinh 4: cdu triic chuong trinh

Chuong trinh st dung cong nghé¢ .NET cua
Microsoft do vay hd trg hoan toan Unicode tiéng Viét
va duoc viét trén nén Window (Winform) véi ngon
ngtr 1ap trinh 1a C#. Chuong trinh str dung cong cu tach
tir ciia du an “Nghién ciru phét trién mot s6 san pham
thiét yéu vé xtr Iy tiéng néi va van ban tiéng Viét”, do
d6 yéu cau may tinh phai hd tro méi truong dé chay
file Java.

Céc co so dit liéu str dung trong chuong trinh bao
gém: b6 tir dién cho chire nang tach tu, st dung bo tu
dién trong dy 4n bo dir liéu huan luyén duoc dung la
cac file van ban duoc luu trir trén SQL Server.

bé chuong trinh co thé thuc hién duge thi yéu cau
t6i thiéu dé chuong trinh thyc hién 1a: may tinh phai
cai dat bo .NET framework, SQL Server va moi truong
JRE, hé tro chay Java. Cac dir liéu kiém thir can phai
tao thanh tép tin trén may sir dung phan mo rong “.txt”.
Dé kiém tra thuat toan, tién hanh so sanh do tuong
ddng van ban véi mot s6 mau sau:

Vidul:
Vian ban 1 (Text1): Tuén bao sao ciu khong dén?
Vin ban 2 (Text2): Tuén dén sao ciu khong bao?

Két qua Cosine(Textl, Text2) = 0,9137256 cho
thdy, 2 van ban trén du gidng nhau hoan toan vé tir,
nhung cach sip xép khac nhau, nén ngit nghia khéac
nhau, do d6 d6 twong dong < 1.

Vidu2:
Vian ban 1 (Textl):

Trang An nim thudc ddy nui da voi Tam Diép, khao sat cia cac
nha khao ¢b va khoa hoc cho thdy, Trang An c6 s6 luong hang dong
rat phong phti v6i nhiéu hang kho va hang nudc, tao thanh timg cum
v6i luong thach nhii rdt da dang tir Iong hang moc 1én, tir vom hang
rit xudng, két cau thanh nhiéu hinh thi ky la tuy theo sirc tuong tugng
ctia mdi du khach. Tai day con c6 khoang 30 thung, mdi thung 14 mot
bt tranh thuy mic. Sy nguyén so cta vung dét nay cing véi kién tao
cta dia chit da tao nén mot tham thuc vat da dang vé chung loai la noi
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tril ngy, cu tru cua cac loai chim thi, 1a “mai nha” chung cho cac loai
ddng vat sinh séng va phat trién.

Vin ban 2 (Text2):

Nam 2012, cac nha dia chét da phat hién duoc 64 hang va mai da
trong ving 161 Trang An. Qua diéu tra, tham sat cho thdy, cac di tich
khao cb hang dong tién sir 1 nét ndi bat nhét trong ving 15i ciia khu
di san nay. Cong ddng dan cu tién st Trang An dinh cu trong cac hang
dong hodc mai da, phan bé tap trung trong thung liing dam liy nui da
voi, chiu sy tac dong to 16n cua bién ddi canh quan méi trudong do cac
dot bién tién, bién thoai. Cu dan tién st noi ddy la nhitng nguoi tiép
can va khai thac bién dau tién ¢ Viét Nam, sang tao ra t6 hop cong cu
lao dong bing da voi, duy tri ldu dai k§ nghé ghe ddo, som nay sinh
k§ thudt cua, mai; ché tao va st dung phd bién d6 gdm.

Két qua, 2 van ban trén c6 ndi dung khong hoan
toan giong nhau nhung c6 mot so tur bi 1ap lai & ca 2 van
ban. Theo thyc nghiém trén may do tuong tu tinh theo
dd do cosine giita 2 vin ban, néu biéu dién 2 vin ban
trén theo phuong phap Boolean Cosine(Textl,Text2)
=0,3512863 (hinh 5). Ttic 1a, 2 ban nay c6 1 so diem
chung nhat dinh.

_—

Form1

an | Dgtuong ty ciiahaifile | X1y vGivan ban trong khongil lizu | Xay dung kho ngiilieu |

Doanvan 1

Tring An nim thuge diy nGi dd voi Tam Diép, Khdo sit cia cdc nha =, L
Khao cé va khoa hoc cho thiy, Trang An cé s6 lrong hang dong rét phong Phudng phap biéu dién van_
pha "'fj‘ nhiéu hang khd va hang nude, tao thanh timg cum véi 1qug thach —Choose— |+
nhit rét da dang tir long hang moc 1én, tir vom hang 1 xudng, két céu thinh

Doan van 2-

Nam 2012, cée nhi dja chit da phit hién duge 64 hang va méi 8 trong
ving 15i Tring An. Qua diéu tra, tham sét cho thiy, céc di tich khdo cb hang Phudng phap tinh d6 hidng i
dong tién s 1a nét ndi bt nhat trong ving 151 cta khu di san nay. Céng dong

s S —Choose—  [+]
dan cu tién st Trang An dinh cw trong cde hang dong hodc méi d4, phanbo -

| Reset | [ Tinhdowongty | | Thoat |

Cosine(Texil, Texi2) 03512863

Hinh 5: két qua thir nghiém tinh dg do cosine giita 2 doan vin

Két luan

Phuong phap tinh d6 tuong déng van ban dua trén
dd do cosine 1a phuong phap don gian, dé cai dit va
thir nghiém, voi do chinh xac tuong doi cao.

Sau khi tién hanh thir nghiém chuong trinh trén mot
s6 vi du cu thé, c6 thé rat ra dugc mot s nhan xét sau:

- Trudng hop 1: d6 do cosine cang 16n (tién gan téi
1), nghia la 2 van ban c6 nhi¢u diém giong nhau.

- Trudng hop 2: d6 do cosine cang nho (tién gan vé
0), 2 van ban khac nhau hoan toan.

Chuong trinh hi¢u qua hon véi nhiing cap van ban
hoac la giong nhau nhiéu, hodc la khac nhau nhicu.
Do do cosine con c6 thé sir dung dé danh gia do6 tuong
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ddng vai cac ngdn ngit khac nhu tiéng Anh, Phap. .. do
d6 hoan toan c6 thé phat trién va ing dung dé kiém tra
d6 twong ddng cua van ban c6 nhiéu ngdn ngit khac
nhau, ddy 14 hudng dé phat trién trong cac nghién ciru
tiép theo.
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Nghién ctu s phan b asen trong tram tich
tai khu vuc tay bac Ha Noi bang phuong phap chiét don

Vii Thi Duyén', Pham Thi Kim Trang', Vi Thi Mai Lan', Pao Viét Nga',
Tran Thi Mai', Dieke Postma?, Pham Hung Viét"

"Trung tam Nghién ciru Cong nghé Méi trueong va Phdt trién Bén viing, Trwong Pai hoc Khoa hoc Ty nhién, Pai hoc Quoc gia Ha Nji
2Vién Khao sat Dia chat Pan Mach va Greenland (GEUS)

Ngay nhén bai 3/12/2016, ngay chuyén phan bién 7/12/2016, ngay nhan phan bién 26/12/2016, ngay chip nhan ding 30/12/2016

Trong nghién ciru nay, cac tac gia sir dung pher'ng phap chiét don véi cc tic nhin chiét khic nhau dé
chiét asen (As) lién két trén cac pha khoang sat trong tram tich tai khu vue tay bac Ha Noi. Nam tiac nhan
chiét dugc sir dung la: 1) NH H,PO, S0mM; 2) Axit formic 0,5SM, pH 3; 3) Axit formic 0,5SM + axit ascorbic
10mM, pH 3; 4) Amoni oxalat 0 2M + axit ascorbic 0,1M, pH 3 va 5) HNO,/H,0, két hop 10 vi song, twong
urng voi 5 pha khoang: (1) pha hip phu ion; (2) pha khoang dé hoa tan; (3) pha khoang sit hoat dong, “4)
pha khoang oxyhydroxit st tinh thé va (5) pha khoang bén virng. Két qua nghién ctru cho thay nong do As
trong tram tich & khu vire nghién ctru trong khoang 1-6 mg/kg (trung binh 2 mg/kg). Trong dé, hiu hét As
lién két véi cac pha khong oxit sit va lrgng As trén pha khoang hap phu ion ciing chiém mot phan dang
ké (10-25%) trong tong so As chiét dwge. Sw ¢6 mit ciia As trén pha khoang dé hoa tan 13 khong ding ké
(<10%), ddng thoi rét it thiy sw c6 mit ciia pha khoang sit hoat dong trong tram tich ciing nhw As lién
két voi pha khoang nay. Tir sw phin bo ciia As trén cac pha khoang trong tram tich c6 thé thiy ring, As

¢6 mdi twong quan chit ché véi cac pha khosng sat, dic biét 1a cac oxyhydroxit sit.

Tir khéa: asen, chiét don, tram tich.

Chi s6 phén loai 1.4

Mé dau

Nudc ngam bi 6 nhiém As da tro thanh van dé dang
quan tam lién quan dén stc khoe con nguoi voi quy
md trén toan thé gidi. O nhidm As trong nudc ngam
thu’ong duogc phat hién thiy tai cac Vung dong bang
gan cac con song 16n [1]. Trong d6 tang chira nudc
& vung chau thd Bangladesh va Tay Bengal co6 muc
d6 6 nhiém boi As dugc coi 12 nghiém trong nhit va
¢6 1& day 1a truong hop nhiém doc hang loat 16n nhét
trong lich su [2, 3]. Mdt tinh trang tuong tu ciing da
dugc phat hién & tang chira nuée thudc ving Dong
bang song Hong, Viét Nam. Tai day, trong khoang 11
triéu ngudi c6 téi 3 triéu ngudi ¢ thé bi phoi nhiém
v6i As boi viée sir dung nude ngam c6 ndong do As cao
lam nudc an uéng [2, 4].

Mic di ¢6 nhiéu nghién ctru duoc tién hanh trong
vai thap ky gan day, nhung nguyén nhan dan dén su
c6 mit cua As trong nude ngam van chua duoc nghién
ctru k¥ va hiéu r8. Gia thuyét phd bién nhat duge cho

"Tac gia lién hé: Email: phamhungviet@hus.edu.vn
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1a do As giai phong tir tram tich vao nudc ngam thong
qua co ché khir hoa tan cac khoang sat dudi diéu kién
khu [5, 6].

Theo co ché niy, As cang c6 mat nhiéu trén cac
khoéng sat ¢ thé bi hoa tan thi kha niang nudc ngam
bi 6 nhiém As cang cao. Néu gip mdi truong cang
thuan lgi cho qua trinh khir hoa tan khoang sat dién
ra thi nguy co 6 nhiém As cang ting. Diéu nay cho
thdy, qua trinh giai phong As phu thudc vao dic tinh
khoang hoc ctia traim tich tang chira nuéc, sy phan bd
ctia As trén cac pha khoang va diéu kién moi truong.
Céc khoang sit phd bién thuong gip trong trim tich
tw nhién la: pyrite (FeS,) - khoang sit bén viing,
hematite (a-Fe,0,), goethlte (a- FeOOH) - khoang
oxyhydroxit sit tlnh thé, ferrihydrite (Fe” ,0,,(0H),),
lepidocrocite (y-FeOOH), Fe(OH), - khoang Sét hoat
dong va siderite (FeCO,), vivianite (Fe,(PO,),.8H,0)
- khoang sat d& hoa tan [7]. As d& dang bi rira troi vao
nudc ngam thuong & dang hap phu trén bé mit, lién
két v6i khoang dé hoa tan hodc As lién két trén cac
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Study on the distribution of arsenic
in sediment at the Northwest Hanoi
by single-step extraction procedure

Summary

In this study, the authors used the single-step
extraction procedure with different extractants to
extract arsenic (As) associated with iron phases
in the sediment at the Northwest Hanoi. Five
extraction steps, including 1) SOmM NH H,PO,;
2) 0.5M Formic acid, pH 3; 3) 0.5SM Formic
acid + 10mM Ascorbic acid, pH 3; 4) 0.2M NH,-
oxalate + 0.1M Ascorbic acid, pH 3; and 5) HNO,/
H,O, microwave digestion, corresponded to five
phases: (1) Adsorbed ions; (2) Acid extractable;
(3) Reactive iron; (4) Crystalline oxyhydroxide
iron; and (5) Residual phase, respectively. The
results showed that the range of As concentration
in the sediment was 1-6 mg/kg (2 mg/kg at
average). Among them, most of the As in the
sediment was bound to Fe oxides fractions, and
the content of As in adsorbed ions phase also
accounted for a significant fraction of the total
extracted arsenic (10-25%). The presence of
As in acid extractable phase only constituted a
small part of the extracted As (less than 10%),
and the fraction of As derived from reactive iron
phase was negligible. These results indicated that
As has a strong association with iron minerals,
particularly, iron oxyhydroxides.

Keywords: arsenic, sediment, single-step

extractions.

Classification number 1.4

khoang sat oxit néu xay ra qua trinh khir hoa tan cac
khoang nay. Trong khi d6, As lién két trén pha khoang
pyrite lai rat bén viing va kho bi rira troi ra nude ngam
dudi cac diéu kién ty nhién. Vay dé nghién ctru kha
ning giai phong As tir tram tich vao nuée ngam thi viée
nghién ciru su phan bd ctia As trén cac pha khoang, dic
biét 1a cac khoang sit 1a diéu can thiét.

Hién nay c6 kha nhiéu phuong phap co thé nghién
clru pha rin cia As trong tram tich nhu cac phuong
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phap duya trén k¥ thuat tia X, hay cac phuong phap pho
dao dong [8]. Tuy nhién, cac phuong phap thuong ap
dung rat han ché dbi v&i cac mau tram tich tu nhién do
ham luong As trong tram tich 1a qué nho [1]. Do vay
ma phuong phap chiét chon loc duoc mg dung rong
rii dé nghién ctru sy phan bd, kiéu lién két cia As trén
ting pha khoang rin khac nhau trong trim tich bang
viéc dya vao cac dac tinh hoa ly cua cac pha lién két
do.

Trong nghién ctru nday, mt quy trinh chiét don
duoc str dung dé nghién ciru sy phan bd cua As trén
cac pha khoang trong tram tich thudc ving Pong bang
song Héng, cu thé tai khu vuc tay béc Ha Noi. Cac pha
ran muyc tiéu trong nghién ctru nay 1a: 1) Pha hap phu
ion, 2) Pha khoang d& hoa tan, 3) Pha khoang sét hoat
ddng, 4) Pha khoang oxyhydroxit sat tinh thé va 5) Pha
khoang bén viing.

Dia diém va phwong phap nghién ciu

Dia diém va déi twong nghién ciru

Dia diém nghién ctru ndm bén bo phai song Hong,
cach Ha Noi khoang 30 km vé phia thuong ngudn,
v6i vi tri nam gitta nai Ba Vi va séng Hong va phan
thuong ngudn song Pay. Cac vi tri 1Ay mau tram tich
dugc thé hién trong hinh 1.

.tx. SoniTay 3

PhuiKim

Hinh 1: so dé vi tri ldy mau tram tich tai khu vuc tay bac Ha Néi

Hai muoi mau trim tich & do sau khac nhau trong
khu vire nghién ctru bao gdm Van Cde (10 mau c6 do
sdu tir 3,5 m dén -9,2 m), Van Phiic (2 mau c6 d6 sau
-0,25 m va -7,5 m), Phuc Hoa (2 mau c6 do sau -1,3
m va -13,3 m), Phung (2 miu c6 do sau ¢ -15,3 m
va -28 m) va Pha Kim (4 miu & d6 sau tir 0,7 m dén
-1,4 m). Tat ca cac mau tram tich thu dugce déu 14 tram
tich dang cat c6 mau xam den, hat min dén trung binh,
ngoai trir tai Phiing & d6 sau -15 m 1a tram tich sét pha
cat. Cac mau nay sau khi liy duoc bao quan nguyén
trang ¢ -20°C cho tdi khi phan tich.
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Phwong phap nghién ciru

Dé nghién ciru sy phan bd As trén cac pha rin khac
nhau trong tram tich, mot qua trinh chiét don ké thira tir
phép chiét cia Wenzel va mot sb nhom tac gia da thyuc
hién nghién ctru tai Viét Nam va trén thé gidi dugce
tién hanh trong nghién ctru nay [5, 9-11]. Tuy nhién,
quy trinh dugc ap dung trong nghién ctru nay cling co
nhimg cai tién dé phu hop voi dic diém tram tich dja
phuong, diéu kién phong thi nghiém va chon loc cho
moi lién két cua As véi cac pha rén trong trim tich.

Céc thao tac dugc thuc hién trong diéu kién kin,
khong c¢6 oxy dé han ché sy thay d6i moi truong yém
khi cta dat, biang cach sir dung glovebox voi dong khi
nito thoi lién tyc. Mau tram tich duoc chiét trong cac
lo thay tinh 100 ml, c¢6 ndp cao su kin va duoc lic déu
bang may lic ngang & nhiét d6 phong. Riéng As lién
két trén pha khoang bén viing dugc thuc hién trong
16 vi séng. Céac dich chiét va diéu kién tién hanh thi
nghiém duogc lié¢t ké cu thé trong bang 1.

Bdng 1: tom tdt quy trinh chiét don gom 5 bude cho tram tich
tang chira nuoc [5, 9-11]

Ty I

Técnhinchiét  Ditukiénchidt rindong LRG0 g
' muc tiéu
(g/m) '

NH,HPO 18 g0, nhiét o " . Canh tranh vi

470 74 ) N . o :
50mM phong 12 Hip phy ion tr hap phy
Axit formic pH3, 18 gid, g5 Khoing dé  Hoatanboi
0,5M nhiét o phong ' hoa tan axit
Axit ascorbic . .
oMo PS8 gy RO
formic 0,5M eophong oa cong
Amoni oxalat 318 it Khoang Khir hoa tan
0,2M + axit Ehiét’ @ gh(‘);1 1:25 oxyhydroxit ket hop tao
ascorbic 0,1M e Cophiong sit tinh thé phirc

Phd méu 30 )
HNO, 65% + } . Khoang bén i
3 .

H0, 30% }s)(};;l; trong 10 vi 1:50 yitng Oxy hoa khur

Sau khi phan tng két thiic, dich chiét dugc hut bang
xylanh va loc qua mang loc 0,2 um vao lo PE cho céc
phép phan tich tiép theo.

Két qua va thao luan

Tir hinh 2 ¢6 thé thay tong luong Fe chiét dugc &
ca 4 vi tri Van Céc, Van Phic, Phic Hoa, Pht Kim 1a
twong duong nhau va c6 gia tri trong khoang 10-15 g/
kg, va sy ting giam Fe tong theo do sau ¢ cac diém nay
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1a khong 16n. Tai Phung, ham lugng Fe tong nay lai co
su chénh léch 16n & hai d6 sau (6 -15 m lugng Fe téng
1a 25 g/kg, trong khi tai d6 sau -28 m lugng Fe chiét
duogc chi la 12 g/kg, tuong duong véi céac vi tri khac).
Khong gidng nhu Fe, tong ham luong As chiét dugc &
5 vi tri nay lai co su khac biét 16n. Cu thé, & Van Cdc
va Phung ham luong As chiét dugc 1a 16n nhat, lan
luot trong khoang 2-6 mg/kg va 3-6 mg/kg. As tong
tai Phung ciing c6 su chénh 1&ch 16n giira hai do sau.
O Pha Kim va Van Phuac, luong As nim & khoang 2
mg/kg va cudi cing, tai Phuc Hoa luong As tong 14 it
nhat (chi khoang 1 mg/kg). Tuy ham luong As tong 1a
khoéng gidng nhau & cac vi tri nhung nhin chung luong
As tong ndy & ca 5 vi tri déu c6 xu hudng giam theo
do sau.

Hinh 2: ham lwong Fe tong va As tong chiét dwge ¢ 5 vi tri nghién citu

Fe(T) (g/ke) As(T) [mgfkg)
10 n 0 0 2 4 6
Van Cée
E
=
(g ™ ’
- Van Phuc
o]
Phtic Hoa
Phung
Pht Kim

Viéc ham luong Fe va As tong ¢ Phung tai do sau
-15 m 12 16n nhat c¢6 vé phit hop voi sy co mit cia 16p
sét pha tai do sdu nay. Ham luong As trong sét nhiéu
1a do sét ciing c6 thé hip thu As boi chiing c¢6 dic tinh
twong tw nhu cac oxit kim loai [1]. Ham lugng Fe tong
va As tong thu dugc nhiéu nhit trong tram tich sét cling
dugc bao cao bdi Postma, et al (2007) tai Pan Phugng
va Berg, et al (2008) tai Thugng Cat [5, 10]. Mdc du
ham luong As tong & ca 5 vi tri ¢6 sy khac nhau, nhung
c6 thé két luan rang luong As trong trim tich ¢ ca 5 vi
tri déu nam trong khoang noéng d phd bién trong tram
tich nhu dugc béo cdo & mot sb noi trén thé gidi. Vi
du, tram tich dic trung cho vung déng béng boi tich
va dong bang chau thd ¢ Bangladesh ¢6 ham lugng As
nam trong khoang 0,4-10 mg/kg, trung binh 4 mg/kg.
Tram tich song Gangers c6 ham luong As trung binh
khoang 2 mg/kg. Nong d6 As trung binh trong tram
tich subi & Anh va Xt Wales thudng dao dong trong
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khoang 5-8 mg/kg [1]. Khoang nong d¢ twong tu cua
Fe va As ciing duoc bio cio bdi mot sé nha nghién
ctru thuce hién véi tram tich t?mg chtra nudce thude vung
Pong bang song Hong nhu Postma, et al (2007) Fe
15-20 g/kg va As 5-10 mg/kg; Berg, et al (2008) Fe
khoang 20 g/kg va As chi yéu trong khoang 5-10 mg/
kg; Mai N.T.H, et al (2012) v&i lugng As trong khoang
1,5-4,5 mg/kg [5, 10, 11].

Tuy ham lugng As va Fe tong trong tram tich tai
ca 5 vi tri trén déu nam trong khoang ndng do phd
bién nhung khong phai toan bo luong As va Fe nay déu
bi rira tréi vao nudc ngdm ma chi ¢ dang linh dong
moi ¢6 kha nang anh huéng t6i ting chira nude. Khi
nghién ctru sdu hon vao thanh phan ciu trac khoang
hoc cho thdy, trong tram tich ton tai cac dang khoang
khac nhau, dong thoi sy phan b cua ca Fe va As trén
cac pha khoang d6 cting khac nhau.

Tir hinh 3 c6 thé thidy Fe phan bd phan 16n trén
pha khoang bén ving, chil yéu trong khoang 50-70%;
luong As trén pha nay hau hét ciing chiém mét phan
16n nhu ¢ Van Phuc, Phung, Phu Kim chiém t6i 40-
90%, Van Céc ¢ do sau dudi -1,4 m chiém 30-60%,
Phuc Hoa ¢ d9 sau -1,3 m chiém 50% tong sd As chiét
dugc. Trong khi d6 ciing tai Van Coc & do sau nong
(trén 0,2 m) va ¢ Phuc Hoa tai o sau -13 m thi lugng
As trén pha khoang bén viing chi chiém mot phan rat
nho (dudi 15%). Va su phan bd cua ca Fe va As trén
pha nay cang 16n ddi véi tram tich cang xa song hay
trAm tich & d6 sau 16n. Tuy nhién, nhu da dé cap o trén,
pha khoang nay rat bén vimg, dudi diéu kién khir tu
nhién cta tang chira nude thi As va Fe trén pha khoang
nay kho c¢6 kha ning giai phong vao nudc ngam.

FelT) 2/ke) As(T) (me/kgl
o 10 0 30 [} 2 4 [ &

BE
=]
Bt
=8
DA

Bi§ xiin (m)

Hinh 3: sy phan bé Fe va As chiét dwoc tir 5 pha khodng trong tram tich
(A: pha hép phu ion; B: pha khodng dé héa tan; C: pha khodng sdt hoat
dgng; D: pha khodng oxyhydroxit sat tinh thé; E: pha khodng bén viing)
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Ngoai luong As va Fe ¢ pha khoang bén vimng thi
phan con lai ton tai & cac dang linh dong bao gom cac
dang hip phu ion, lién két véi cac khoang dé hoa tan,
khoéng sit hoat dong va oxyhydroxit sit tinh thé. Fe &
dang linh dong chii yéu phan bé trén cac pha khoang
dé hoa tan nhu siderite, vivianite va & pha khoing
oxyhydroxit sit tinh thé. Luong sit trén hai pha hip
phu va khoang sét hoat dong chiém rét it (1an luot nho
hon 9% va 3%) (hinh 3). Piéu nay c6 thé giai thich
1a do dudi diéu kién tu nhién cta téng chtra nudc hai
pha khoang nay trai qua cac qua trinh hoa tan va gia
hoa trude tién, sau d6 tai két tia lai dudi dang khoang
thir cdp hodc chuyén sang dang tinh thé bén hon va
ddng thoi ciing chuyén As lién két trén d6 vao pha
khoang bén viing hon. Fe ¢ dang linh dong dugc tim
thdy nhiéu nhét tai Van Céc & do sau néng (trén 0,2 m)
va Phu Kim; it hon tai Van Phtic, Phuc Hoa va Phung.
Vi su khac biét vé ham luong Fe ¢ dang linh dong
nay theo 1y thuyét thi ham luong Fe trong nudc ciing
phai bién d6i tuong ty (tirc 1a Fe trong nudc cao & Van
Cbc, Phit Kim va thap & Van Phiic, Phiic Hoa, Phung).
Tuy nhién, tren thuc té, khi nghién ctru ham luong Fe
trong nudc ngarn tai cac vi tri nay thi thay co sy tuong
duong nhau, it thay su khac bi¢t gilita cac vi tri (hinh
4). Piéu nay c6 thé 1a do trong thyc té, qua trinh khir
hoa tan va van chuyén cia Fe trong ting chira nudc
dién ra kha phirc tap va chiu tac dong cta nhiéu yéu t6
khéc lam cho sy chénh l¢ch ham lugng Fe trong nudc
ngam khong con ding vai 1y thuyét.

Fe(T) mg/fL, ag As(T) pgfL. ag
o g
5 O & 5 é
‘i‘ -5 1 5 o
;[0 e 20 o6
2 s a5 %
3. -0 - =20
-25 -25 ﬂ
-30 ? 30 * x
-35 -35

©OVin Coc Van Phic APhicHoa XTTPhong O Phu Kim

Hinh 4: ham lwong Fe va As trong nueée ngam tai 5 vi tri nghién ciru

Dbi voi As ¢ dang linh dong c6 su khac biét 16n va
khong gidng nhu ¢ Fe. C6 thé thiy luong As ¢ dang
linh dong dugc tim théy nhiéu nhét tai Van Cdc va
giam déan theo d0 sau; it hon mot chut so véi Van Coce
la & Van Phtc va Phuc Hoa. Tai ba vi tri nay, As lai
phan bd chu yéu trén pha sit oxyhydroxit (30-80%)
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va pha khoang hap phuy ion (10-25%). Luong As dang
nay duogc tim thay it nhat tai Phung va Phu Kim, va chi
phéan bd trén pha hip phy ion va pha khoang Fe dé hoa
tan, tai 2 vi tri nay khong théy su cO mat cua As trén
pha sit oxyhydroxit tinh thé. Riéng v&i pha khoang
Fe hoat dong, lugng As trén pha nay ¢ ca 5 vi tri déu
khong dang ké (nhé hon 5%). Tir sy phan bb As trén
cac pha khoang trong tram tich c6 thé no6i trong khu
vuc nghién ciru As ¢ dang linh dong nay phan b6 chu
yéu hoic trén pha oxyhydroxit sit tinh thé hodc trén
pha hip phu ion.

Néu theo gia thuyét As giai phong tir qué trinh
khir hoa tan cac khoang Fe oxit thi cang nhiéu As &
dang linh dong, ddc biét 1a trén pha oxyhydroxit sit
tinh thé thi néng dd As trong nudc cang cao. Nguoc
lai, néu khong c6 hodc co it As ¢ dang linh dong thi
ham luong As trong nudc ngam s& thip do khong co
qué trinh giai phong As tir tram tich. Mot nghién ciru
duoc thuc hién tai Viét Nam boi tac gia E. Eiche, et al
(2008) dbi véi tram tich gia va tré cho thdy o khu vuc
tram tich tré ndng do As trong nudc ngam cao hon &
khu vuc trim tich gia mic du tong As trong trim tich
¢ cd hai khu vyc nay la twvong duong nhau [6]. Tuy
nhién, khi xét voi khu vuc nghién ctru nay thi c6 vé gia
thiét trén khong con dung vai tat ca cac vi tri. Nong do
As trong nudc ngam cao duoc bat gip & Van Coc va
Phuing (>200 pg/1), con cac vi tri con lai ¢ ndng do As
trong nudc ngdm tuong tw nhau (<100 pg/l) (hinh 4).
C6 thé thay gia thuyét trén c6 vé dung ddi véi truong
hop nuéc ngdm ¢ Van Cde, Phu Kim, Véan Phic va
Phuc Hoa nhung ¢ Phung thi lai di nguoc gia thiét trén.
Diéu nay co thé do trong thuc té, sau khi giai phong
vao nudc ngam luong As nay khong nam lai tai d6 ma
c6 thé da bi van chuyén di xa boi cac dong chay ngam.
Ngoai ra, diéu can thiét nira dé giai phong As tir tram
tich vao nudc ngam 1a moi trudong chira trim tich trong
cac téng chtra nudce can phai co diéu kién khtr do manh
dé dién ra qu4 trinh khir hoa tan khoang sit chira As.

Nhin chung, c6 thé néi luong As lién két trén
cac pha Fe linh dong (dé hoa tan, Fe hoat dong,
oxyhydroxit tinh thé) va trén pha hap phu ion déng
vai trd quyét dinh ham lugng As bi hoa tan vao nudc
ngam, chir khong phai luong As téng c6 trong tram
tich. Piéu d6 cho thdy kha ning 6 nhiém As trong cic
tang chira nude phu thudce vao ciu tric khoang cia cac
hat trAm tich va viéc nghién ctru ciu trac khoang nay
1a diéu can thiét khi xem xét nguyén nhan giy 6 nhiém
tang chira nudc boi As. Ngoai ra, cac yéu t6 thily van
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c6 lién quan dén dong chay nudc ngam cling nén dugc
xem xét nghién ciru.

Két luan

Céc két qua nghién ctru trén day cho thiy, ham
lugng As trong tram tich & khu vuc nghién clru nim
trong khoang néng do As phd bién trong trdm tich
trén thé gidi. Tuy nhién, su phan bd cua As trén cac
pha khoang trong tram tich 14 khac nhau. Cu thé: As
phan b6 chu yéu trén pha khoang pyrit va khoang
oxyhydroxit sat tinh thé (chiém 50-90%), lugng As
trén pha hap phu ion chiém mét phan dang ké (10-
25%), va luong As lién két véi pha khoang dé hoa tan
va khoang Fe hoat dong 1a khong dang ké. Sy phan
bd As trén cac pha khoang ciing khac nhau theo vi tri
dia Iy: d6i voi tram tich gan song As chu yéu tap trung
trén pha oxyhydroxit st tinh thé, con véi trim tich xa
song As lai phan bd chu yéu trén pha khoang bén vimng
(pyrit).

Tir sy phan bd ctia As trén tram tich co thé két luan
rang, ¢ mbi lién hé giira luong As trong tram tich va
nudc ngam. Va As duoc giai phong ra nudc ngam tir
ngudn chinh 14 As dang linh dong trong tram tich.

Loi cam on

Cdc tac gia xin chdn thanh cam on sy hé tro vé thiét
bi va kinh phi cua dw an hop tac quéc té “Dy dodn 6
nhiém As trong mede ngam & viing dong bang boi tich
DPéng Nam A (PREAS)” giita Vién Khdo st Pia chat
Dan Mach va Greenland (GEUS), Truong Bai hoc
Khoa hoc Tw nhién (VNU-HUS) va Truong Bai hoc
M6 - Dia chat (HUMG) do EU tdi tro.

Tai lieu tham khao

[1] PL. Smedley and D.G. Kinniburgh (2002), “A review of
the source, behaviour and distribution of arsenic in netural weters”,
Applied Geochemistry, 17, pp.517-568.

[2] Michael Berg, Hong Con Tran, Thi Chuyen Nguyen, Hung
Viet Pham, Roland Schertenleib and Walter Giger (2001), “Arsenic
Contamination of Groundwater and Drinking Water in Vietnam: A
Human Health Threat”, Evironmental Science& Technology, 35(13),
pp.-2621-2626.

[3] Shiv Shankar, Uma Shanker and Shikha (2014), ”Arsenic
Contamination of Groundwater: A Review of Sources, Prevalence,
Health Risks, and Strategies for Mitigation”, The Scientific World
Journal, 2014, doi: 10.1155/2014/304524.

16



Khoa hoc Tu nhién

[4] H.E. Lenny Winkel, Pham Thi Kim Trang, Vi Mai Lan,
Caroline Stengel, ManouchehrAmini, Nguyen Thi Ha, Pham Hung
Viet, Michael Berg (2011), “Arsenic pollution of groundwater in
Vietnam exacerbated by deep aquifer exploitation for more than a
century”, Proceedings of the National Academy of Sciences of the
United States of America, 108(4), pp.1246-1251.

[5] Dieke Postma, Flemming Lasen, Nguyen Thi Minh Hue, Mai
Thanh Duc, Pham Hung Viet, Pham Quy Nhan, Soren Jessen (2007),
“Arsenic in groundwater of the Red River floodplain, Vietnam:
Controlling geochemical processes and reactive transport modeling”,

Geochemica et Cosmochimica Acta, 71, pp.5054-5071.

[6] Elisabeth Eiche, Thomas Neumann, Michael Berg, Beth
Weinman, Alexander van Geen, Stefan Norra, Zsolt Berner, Pham Thi
Kim Trang, Pham Hung Viet and Doris Stuben (2008), “Geochemical
processes underlying a sharp contract in groundwater arsenic
concentration in a village on Red River delta, Viet Nam”, Applied
Geochemistry, 23, pp.3143-3154.

[7] C.AJ. Appelo and D. Postma (2005), Geochemistry,
groundwater and polution, 2™ edition, A.A. Balkema Publishers, The
Netherlands.

TAP CHI

fioanoc |

o \lAF qu 59(1) 1.2017
CUNG NGHE 11T

1Yaitl

[8] Suiling Wang, Catherine N. Mulligan (2008), ”Speciation
and surface structure of inorganic arsenic in solid phases: A review”,

Environmental International, 34, pp. 867-879.

[9] Walter W. Wenzel, Natalie Kirchbaumer, Thomas Prohaska,
Gerhard Stingeder, Enzo Lombi, Domy C. Adriano (2001), “Arsenic
fractionation in soils using an improved sequential extraction

procedure”, Analytica Chemica Acta, 436, pp.309-323.

[10] Michael Berg, Pham Thi Kim Trang, Caroline Stengel,
Johanna Buschmann, Pham Hung Viet, Nguyen Van Dan, Walter
Giger and Doris Stuben (2008), “Hydrological and sedimentary
controls leading to arsenic contamination of groundwater in the Hanoi
area, Vietnam: The impact of iron-arsenic ratios, peat, river bank
deposits, and excessive groundwater abstraction”, Chemical Geology,

249, pp.91-112.

[11] Nguyén Thi Hoa Mai, Pham Thi Kim Trang, Cao Thi Mai
Trang, Nguyén Thi Thu Trang, Nguyén Nhu Khué, Hoang Thi Tuoi,
Pham Hung Viét, Dieke Postma (2012), “Téi wu quy trinh chiét As
trong trdm tich”, T ap chi Khoa hoc Pai hoc Quéc gia Ha N¢i, Khoa
hoc T nhién va Céng nghé, 28, pp.239-246.

1



Khoa hoc Tu nhién

Anh huing clia su thay q6°i céu tric cation dén tinh chét ha Iy va dién hoa
clia chat Iong ion nhom ammonium td cap

V6 Duy Thanh®, Lé My Loan Phung, Phung Quan, Tran Vin Min
Khoa Hoa, Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia TP H6 Chi Minh
Ngay nhan bai 11/10/2016, ngay chuyén phan bién 18/10/2016, ngay nhan phan bién 14/11/2016, ngay chap nhan dang 18/11/2016

Chit l6ng ion (ILs) trén co sé mudi ammonium ti c?ip va anion bis(trifluorometansulfonil)imidur
(R,R,R,.R N*TFSI) dugc téng hop va khio sat tinh chit héaly va dign héa dé ing dung 1am chat dién giai
trong pin lithi-iop. Su thay df)i cau trﬁ,c cua cation ammonium do chiéu dai day alkyl quanh cac nhom R,
R, R, R, dan dén sy thay doi tinh ‘chﬁt nhiét (nhiét do n(’)glg chay, thiy tinh héa, két tinh, phan hﬁy), q@
nhét, ty trong, d¢ dan dién va d§ bén oxy hoa khir ctia chat 16ng ion. Trén co s¢ xem xét su thay doi cau
triic - tinh chit ciia chit 16ng ion két hop véi tinh toan HOMO va LUMO vé d bén oxy héa khir da givip
xac dinh céu tric toi wu caia cation va chit 16ng ion tong hop dé dat dwoc tinh ning dién héa tét nhat dinh
hwéng ing dung dé thay thé cac hé dién giii trén co s& dung méi hiru co c6 nguy co gy chay nd trong pin
sac lithi-ion.

Tir khéa: céu triic cation, chit long ion, day alkyl, d¢ bén oxy héa khit, pin sac lithi-ion.

Chi s6 phin logi 1.4

Mé dau anion triflate, bis(trifluoromethanesulfonyl)imide,
anion BETI. Trong d6, nhom chét 1ong ion trén co s¢
ammonium t cdp, pyrrolidinium, imidazolium v&i
anion bis(trifluoromethanesulfonyl)imide dugc nghién
ctru chi yéu dé img dung 1am méi truong dién giai. So
v6i chat 1ong ion nhom pyrrolidinium, imidazolium thi
chat 1ong ion nhém ammonium tr cip c6 do bén oxy
hoa khir tot nhat, nhung nhuoc diém chinh 1a d6 nhét
thudng 16n hon so véi chat 1ong ion khac. Dé khic phuc
nhuoc diém 16n vé do nhot, su thay ddi cau truc cation/
anion dugc xem xét dé dat duoc toi vu vé do nhét, do
dan va d6 bén oxy hoa khir. Trong nghién ctru ndy, sy
thay ddi d dai day alkyl trén cation ammonium tir cép
dugce xem xét anh hudng dén tinh chat hoa 1y va dién
' . ; hoa ciia chét 16ng ion tong hop, trén co sé két hop voi
Do vay, chat long ion ¢6 thé umg dung lam chat dién  ¢4¢ két qua tinh todn lwgng tir vé ning luong lién két
giai thuong mai d¢ thay the cdc dung moi hiru co phan - HOMO va LUMO dé giai thich méi lién hé giita céu
cyc hién nay dang la nguyén nhan chinh dan dén gay truc va tinh chit cua chét 1ong ion.

Chat 16ng ion 1a mot dang mudi nong chay ¢ nhiét
d6 théap, trong khoang 25-100°C, hop chat dwoc ciu
tao chii yéu bai anion hitu co két hop vdi cation hitu
co/vo co hodc nguoc lai [1, 2]. Chinh vi thé, chat long
ion kha da dang va ciing c6 thé thiét ké duoc chét long
ion v6i cac tinh chat mong mubn dua trén sy thay doi
cdu triic ctia cation hay anion. Diém ndi bat ciia chét
1ong ion 13 ¢6 thé sir dung nhu dung méi dé hoa tan,
tach chiét, su dung nhu xuc tac, phu gia hay chit dién
giai trong ngudn dién hoa hoc (pin nhién liéu, pin sac
lithi) [3-5]. Chat long ion chi yéu gém cac ion nén
ngoai kha niang c6 thé hoa tan cac hop chit phan cuc
thi ¢6 thé dan dién dugc dudi tac dong cua dién trudng.

chay nd trong pin sac lithi-ion.
. . Phuong phap nghién ciu
Chat long ion c6 thé phan thanh ciac nhom chinh

trén co s cation gdm co: pyrrolidinium, piperidinium,
ammonium t¢ cdp (quaternary ammonium), Chat 16ng ion dugc tong hop qua hai giai doan chinh
imidazolium... Cac anion thudng dugc s dung két 1a tao mudi halogenur ammonium t&r cip va tao chat
hop dé tao nén chét 16ng ion & nhiét d6 phong nhu: 1ong ion théng qua phan mg trao ddi ctia halogenur

Téng hop chit léng ion

‘Tac gia lién hé: Email: vodthanh@hcmus.edu.vn
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The effect of cation structure to the
physicochemical and electrochemical
properties of quaternary ammonium ionic
liquids

Summary

Ionic liquids (ILs) based on

quaternary ammonium cations
bis(trifluoromethanesulfonyl)imidur anions
(R RRRN'TFSI) are synthesized and
physicochemically and electrochemically
characterized for using as electrolytes in lithium-
ion batteries. The alkyl ammonium cation
structure was investigated by changing the alky
chain length of R, R,, R,, R, alkyl substituents.
The results of thermal properties (melting
point, crystallization, and glass transition
temperature), viscosity, ionic conductivity,
and electrochemical stability combined with
HOMO/LUMO calculation explained the cation
structure - properties relation as well as predicted
the optimized ionic liquids for replacing the
conventional electrolytes in lithium-ion batteries.

aliphatic
and

Keywords: alkyl chain length, cation structure,
ionic liquid, lithium-ion batteries, oxidation
stability.

Classification number 1.4

ammonium t& cap va mudi lithium. Qua trinh tong
hop va lam sach chat 1ong ion nhém ammonium tir
cap duoc mo ta chi tiét trong nghién ctru trude day cua
M.L.P. Le va cong su [6].

Diéu kién phan ung t6t nhat véi hiéu suit tong
hop chét 16ng ion c6 thé dat duoc khoang 90%. Chat
long ion sau khi tong hop s& dwoc lam khan trong ti
sdy chan khong Buchi ¢ nhiét d6 100°C va bao quan
trong budng chan khong ddi luu khi Argon (ham lugng
nude va oxy duge kiém soat nho hon 5 ppm). Co cu
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cta chét long ion duoc xac dinh bang phd 'H-NMR,
3C-NMR trong dung m6i DMSO cho thdy chét long
ion tong hop c6 cau triic va do tinh khiét dat yéu cau
dé tmg dung lam chat dién giai trong pin sac lithium.

Khao st tinh chit héa Iy va dién héa

Tinh chét nhiét ciia chat 16ng ion gdm nhiét d6 nong
chay (T ), nhi¢t do két tinh (T), nhigt d6 thuy tinh hoa
(T), nl}iét do phan huy (T ) cua chat Iong ion duoc xéac
dinh bang phuong phap do nhiét trong lugng (TGA)
trén thiét bi Q500 TA Instrument (My) va phuong
phap phan tich nhiét vi sai (DSC) trén thiét bi 1 STAR
METTLER TOLEDO (Thuy S¥). Téc do gia nhiét 1a
10°C/phut trong moi trueong khi Nito (N,).

D6 nhét cua chat long ion dugc xac dinh béng
nhot ké Ostwald CANON 150 & nhiét d6 phong. Phép
do do nhdt dugce thyc hi¢n trong buéng chan khong
@i Iuu khi argon. Ty trong cta chét 16ng ion duoc xac
dinh bang phuong phap khdi lwong & nhiét d6 phong,
trén can phan tich OHAUS (M) ¢6 d¢ chinh xac 1 mg.

Tinh cht dién hoa cua chit 1ong ion va mudi liti
bis(trifluorometansulfonil)imidur (LiTFSI) dugc danh
gi4 bang phuong phap quét thé vong tuan hoan (Cyclic
Voltammetry - CV) va phuong phap do phong sac voi
dong cb dinh (Galvanostatic cycling with Potential
Limitation). Do bén oxy hoa khir ctia chat long ion va
h¢ dién giai duoc thyc hién trong hé do dién hoa gé)m
ba dién cuc: dién cuc 1am viée 1a dién cuc khéi platin,
duong kinh 1 mm, di¢n cuc so sanh la Ag/AgNO,
(0,001M)/TPAB (0,01M), dung moi acetonitrile (gia
tri thé 12 0,548V so véi dién cuc hydrogen tiéu chuan
va 3,548 so vdi dién cuc Li7/Li), dién cuc dbi 1a thanh
platin. Do d6 dan bang phuong phap tong tré dién hoa,
trong vung tan s6 10 mHz - 10° MHz, trén thiét bi dién
héa VSP 3B Biologic (Phap) str dung phan mém EC-
Lab phién ban v10.36.

Chat 1ong ion Vi cdu triic cation ammonium tir cap
[N, dugc tinh toan 1y thuyét Yé nér}g luong HOMQ,
LUMO bang cach su dung phan mém Gaussian ket
hop v6i mot s6 phan mém hoa hoc hd trg khac nhu
Gaussview (hinh 1). Cau tric cac cation ammonium
t6i uu hoa bang phuong phap Hartree-Fock (HF) va
phuong phap phiém ham mat do DFT cung véi bd ham
co s0 B3LYP/6311++G(2d,p). Tu ciu truc da dugc
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t6i wu hoa tinh ning luong tong, ning luong diém
khong (ZPE), m6 men ludng cuc, nang luong HOMO,
LUMO.

CHs, R,

I[I

\’/CH3 Q’l R

R1, R2, R3: ¢6 thé 1a metyl, etyl,...; X c6 thé 1a butyl, hexyl hay octyl

Hinh 1: cdu triic cia cation ammonium tir cdp
Két qua va thao luan
Tinh chdt nhiét ciia chat long ion

Céc chat long ion voi cation ammonium tir cép
mach thang va anion bis(trifluoromethane sulfonyl)

imide da tong hop véi hidu suit cao gom: N, ,,TFSI
(83%); N, ,, TFSI  (87%); N, TFSI (97,5%);
N,,,, TFSI(96%); NmSTFSI (100%) N,,,, TFSI(97%);

N, ., TFSI (98%). Cac chat tong hop dugc dinh danh

bang '"H-NMR, *C-NMR va pho LC-MS cho thay san
phém sach va dat yéu cau dién hoa.

Tinh chat nhiét cta chét long ion bao gém nhiét do
nong chay (T ), nhi¢t do két tinh (T), nhi¢t do thuy
tinh héa (T,) va nhi¢t do phan huy (T,) dwoc xac dinh
bang phuong phép phan tich nhiét vi sai (DSC) va
nhi¢t trong luong (TGA). Nhiét d§ nong chdy cua cac
chat 1ong ion phu thudc vao kich thudc ciia ca cation
1n anion, nang luong lién két lién phan tir, tinh doi
xtng trong co c4u cation, anion va do tu do trong phan
tir chat 1ong. Cac chat long c6 cung anion, khi day
alkyl trén cation cua chat long ion amonium t& cp
mach thing cang 16n thi nhiét d6 nong chay cang giam
(bang 1).

Bang 1: cac gza iri vé nhiét do, do nhot, khéi lirong rzeng d¢ dan ion
ciia cdc chdt 1ong ion nhém ammonium tir cap

Khoi lugng riéng Do nhét n/ Dj dén ion of
" o o 0 0 !
ILs T/e T Tﬂ/ ¢ gml', 30°C mPas, 35°C | mS.em’, 35C
N, TFSI R ) -66 14 557 33
N, TFSI A0 | 46 - 14 04 26
N, ,,TFSI -8 403 21 13 94,9 19
N,,, TSI 10 446 -43 14 85,0 28
N,,, TSI -15 445 - 13 884 18
N,,, TSI 47 485 -14 12 289,0 0,7
N s TFSI 9 433 72 12 269,0 0,7
IM LiPFﬁﬁECDMC - - - 1,2 31 45
EMITESI[7] -16 414 35 15 249 24
Py, TFSI[§] 5 418 87 14 81 26
PP TESI[9] - 408 -7 13 173 0,6
TAP CHI
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Chat léng amonium tr cAp mach thang tong hop véi
cation co tinh bat d6i ximg cao (N, TFSI, N1124TFSI
N, ,;TFSI) 1am cho nhlet dd nong chay (T,) thap
hon dang ké so véi ciu tric c6 tinh ddi ximg (N -
N,,, TFSI). Cu thé trong két qua phan tich ctia M.L.P.
Le va céac cong su [6], cac chit ILs c6 tinh doi xung
caonhu N TFSI(T =109°C);N  TFSI(T =32°C)
hay N, TFSI (T_ = 129°C) thi nhi¢t 4 nong chay s&
16n hon cac ILs khac. Céac chat 1ong ion déu bi phan
hay & nhiét do rit cao (> 350°C). Két qua phan tich
nhiét cho thiy cac chét long ion vdi cation ctia nhom
amonium t&r cp mach thang da tong hop déu co nhiét
d6 phan huy rat 1y tuong (16n hon 400°C), trong khi
cac chit dién giai thong thudng nhiét d6 phan huy thap
hon do sir dung cac dung mdi hiru co dé bay hoi va
khong bén nhiét.

Khi ting chiéu dai day alkyl ctia cing mot céu
trac cation thi nhi¢t d¢ phan huy giam: N, TFSI
(T, = 452°C); N, TFSI (T, = 446°C); N, .. TFSI (T,
= 403°C). Két qua nay phu hop voi nghién ctru cua
M.L.P. Le va céc cong su [6] vé cac ILs nhu N, TFSI
(T, =400°C); N,,  TFSI(T,=395C); N, TFSI(T,=
380°C). Khi kich thudc cation hoac anion tang thi nhiét
dd phan huy sé tang. So sanh voi ILs imidazolium
(EMI) hay ILs pyrrolidinium (Py, ) thi ILs amonium
t cap bén nhiét hon; nhiét d6 phan hity cia EMITFSI
(T,=414°C) va Py , TFSI (T, = 418°C).

Dé din va dp nhot ciia chit long ion

Nhin chung d¢ nhét cua ILs véi cation la amonium
tir cAp mach thang déu 16n hon so véi chit dién giai
thuong mai LiPF/EC-DMC (1:1) (n = 3,1 mPa.s).
Do nhdt chu yéu bi chi phdi boi luc Vanderwaal va
lién két hydro. Chiéu dai day alkyl trén cation cang
tang hodc kich thudc anion cang 16n din dén ting do
nhdt cua ILs tang do sy gia tang khéi luong phan tu
va lyc twong tac Vanderwaal. Cu thé nhu trong cing

nhi¢t d6 30°C, ILs N, ,, TFSI c6 (n = 55,7 mPa.s), ILs
N, ,, TFSI¢6 (n = 70,4 mPa.s) va N, , TFSI c6 (n =
94,9 mPa.s).

Ngoai ra do nhét con bi anh huong boi tinh dbi
xtng voi cac ion, nhiét do va chit phu gia. Khi day
alkyl cua cation ¢ dang cang ddi xtng thi d6 nhét
cang cao va theo du doan 1a do nhét s€ giam khi tdng
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nhiét do. Ngoai ra su bién doi d6 nhdt twong thich véi
nhiét do bat dau két tinh (T)): cu thé v6i N, TFSI (T,
= -14,7°C) c6 do nhét la 88,4 mPa.s; N TFSI (T, =
-22,1°C) ¢6 @6 nhot 1a 70,0 mPa.s.

1124

Nhu da biét, d6 nhét cao lam han ché kha ning di
chuyén cua céc ion trong hé dién giai. Tuy nhién, co
thé 1am giam d6 nhét bang viée thay doi cau trac cation
hodc anion, cu thé 1a (i) thay d6i chiéu dai day alkyl:
theo tham khao vé d6 nhét & 20°C cia mot s chit
long ion cho thay N, TFSI la 148,0 mPa.s; N | TFSI
1a 205,0 mPa.s; N, [TFSI la 257,0 mPa.s; N, TFSI
la 82,0 mPa.s [6]; (ii) hoa tan ILs v&i mot luwgng nhd
dung mai phan cuc xac dinh ma khong lam anh hudng
dén tinh chat bén nhiét cta ILs; (ii1) phéi tron cac chat
long ion khac nhau c6 do nhét thap hon véi ty 16 nhat
dinh ciing lam giam do nhét ciia chat 1ong ion mong
nudn.

Do nhét va do dan ion c6 mdi lién hé chat che voi
nhau. So véi cac chat dién giai thuong mai thi chat
16ng ion c6 d6 dan dién riéng thip do d6 nhét cao. Yéu
t6 d6 dan cua chét 16ng ion phu thudc 16n vao ban chat
clia ca cation va anion. Trén ciing cdu truc cation, day
alkyl trén cation cang dai thi do dan dién cang thép,
diéu nay do ngoai twong tac tinh dién con c6 sy ting vé
luc Vanderwaals gitta cac phan tir lugng véi nhau, lam
giam do ty do va téc do di chuyén cua cac ion mang
dién. Kich thudc cua cac cation va anion 16n nén linh
dd ion cua chung giam di so vdi cac ion co kich thudc
nho.

Céc két qua vé do dan dién cia ILs trén hoan toan
tuong thich véi cac gia tri o nhét da do, tue 1a cac
ILs c6 do nhét thap thi do dan sé cao. Chét long ion
N, .TFSIvalLs N

1123 1124
dién gidi thong thuong, con cac ILs con lai c6 d dan

TFSI c6 d6 dan gan véi cac chat

dién thip hon. Nhin chung, cic ILs amonium tr cip
mach thing c6 day alkyl cang dai, cdu trac cang ddi
xtng thi 9 dan cang thap so véi ILs ammonium ti cip
mach vong (piperidinium hay pyrrolidinium) va chat
dién giai thwong mai (bang 1).

Bén canh yéu td do nhét, néng d6 ion, d6 dan con
phu thudc dang ké vao nhiét do, nhiét do cang cao
dd dan cang ting. Nhiét do ting thi do dan dién ting
nhanh do sy giam d6 nhét va tang toc do chuyén dong
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ctia cac ion. Cac ion chuyén dong nhanh dé dang birt ra
khoi tuong tac tinh dién dé chuyén dong vé phia cua tir
truong. Su phu thudc do dan dién vao nhiét do cia cac
ILs duoc thé hién trong hinh 2.

® N . TFSI ¢ N, TFsI
-1 - - . .
K (S.cm *> N, TFsI 4 N, TFSI v LiPF6
0.007 ~— A N TFSI W N TFSI ¢ EC+0,25LiTFSI
v
0.006 - v
v
b4
0.005 . . v
* * v
0.004 | “ ° . ¢ .
A 4 ®
*
- A M "
0.003 - * A ®
“ 4
*
0.002 t
L]
L | = -
0.001 =
0 IR T SN T N T T TN TN TN T T TN AN T TN Y T Y Y Y T Y N T T |
3.05 3.1 3.15 .25 3.3 3.35

3.2 1 3
1000/T (K"
Hinh 2: d¢ dan ion theo nhiét @é cia cdc chat long ion amonium tir cdrp
mach thang
D¢ bén oxy hoa khir ciia chat long ion ket hop voi
tinh todan luwong tir HOMO va LUMO

Do bén oxy hoa khir ciia chat dién giai 1a yéu td
quan trong quyét dinh dén ving thé hoat dong ciing
nhu dung lugng va tudi tho cua pin. Dé chat 1ong ion
c6 thé st dung lam chét dién giai trong pin sac thi ctra
sO dién hoa phai 16n va phu hop véi ving thé hoat
dong cua vat liéu dién cyc. Cua s6 dién hoa duoc xac
dinh 1a thé gidi han khu (E
héa (E
khir do anion quyét dinh, d6i voi anion TFSI thi do
bén khir trong khoang 0,9+0,1 V v&i Li*/Li. Do bén
oxy héa do cdu trac cation quyét dinh. Gidi han bén
oxy hoa cuta chit long ion (E,

nodic

) va thé giéi han oxy

cathodic

) ctia chat 16ng ion. Thong thudng, d6 bén

anodic

) duoc xac dinh & mat
d6 dong 5 mA.cm2. Céc chét 16ng ion amonium ti cap
mach thing c6 d bén oxy hoa rat Iy tuong, dudng thé
khé 6n dinh trong vung thé tir 3,5 V dén 6,4 V so véi
thé Li/Li* (bang 2). Pay 13 viing thé an toan cho viéc sir
dung cac chat 16ng ion lam chét dién giai trong pin sac.
Khi ting chiéu dai day alkyl ctia cation thi do bén oxy
hoa c6 khuynh huéng giam di (hinh 3). Hai chit long
TFSI

ion ¢6 ctra s6 bén oxy hoa khur cao nhat la N, .,

vaN, _ TFSL

1124
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Hinh 3: dwong cong quét thé vong tuﬁn hoan (CV) trén dién cuc lam viéc
platin (d = 25 mm) o toc do quét thé 1 mV.s™! ciia chat long ion amonium
tir cap mach thang va so sanh voi chat dién giai thuwong mai

Bang 2: thé bén oxy héa (E,.) cua cdc chdt Iéng ion ammonium tir cdp
so sanh voi chat long ion ammonium tir cap mach vong va chat dién giai

thiong mai
ILs E_.. (V) (vs Li/Li)
LiPF /EC-DMC (1:1) 6,2
N, ,,TFSI 6,2
N, ,,TFSI 6,2
N, . TFSI 6,1
N, TFSI 6,1
N, TFSI 6,0
N,,,,TFSI -
N, TFSI 5,9
Py,,TFSI [8] 5,7
Py, TFSI [8] 5,7
PP TFSI [9] 6,2
PP TFSI [9] 6,2

So voi chit dién giai thwong mai LiPF, thi do bén
oxy hoa cua cac ILs amonium t& cap mach thang co
gia tri twong dwong dén 16n hon va mat d6 dong thi lai
thap hon. Nhin chung cac ILs amonium tr cAp mach
thing c6 do bén oxy hoa 6n dinh, 16n hon 5,5 V véi
Li*/Li, 1a chit dién giai ddy tiém nang. Su on dinh vé
mat dién hoa phu thudc vao chiéu dai day alkyl va kich
thudc cation.

Dé giai thich d6 bén oxy hoa khir ciia cic chét
16ng ion, x4c dinh gia tri HOMO cua cac chit 1ong ion
v6i cdu tric hinh hoc thing hang. Két qua tinh toan
lugng tir boi cong cu phan mém Gaussian, phuong
phép Hartree-Fock (HF) va Density Function Theory
(DFT) va céc bo ham co so 6-311++G(3df,2p). Gia tri
HOMO va LUMO cua chét long ion duoc trinh bay &
bang 3.
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Gia tri nang luong HOMO ¢6 méi quan hé twong
quan voi d6 bén oxy hoa khir ciia chat 16ng ion khi thay
ddi céu trac cation. Sy 6n dinh vé mit dién hoa sé& cao
khi gia tri HOMO thép.

Nhan thay cac gia tri HOMO tinh toan (bang 3) phu
thudc vao chidu dai day alkyl ciia cation ammonium.
Chat 16ng ion N, . TFSI, N,,,, TFSI ¢6 gia tri HOMO
lan lugc 1a -0,4377, - 0,4314 va do bén oxy hoa phu
hop v6i két qua thyc nghiém 13 6,2 V va 6,1 V. Nhu
vay dua vao Kkét qua ta co thé dy doan gia tri HOMO
ctia cac ILs phai bién d6i theo quy luét ting dan ting
day ILs N, . <N <N N ,<N_,<N_ <

1123 1124 1125,; 1124 R 1224 1225
N . N1,125 <N,,,s <N,,,,. Két qua do 6n dinh di¢n hoa
da do doi vdi ILs trén c6 gia tri twong thich voi quy

luat bién d6i gia tri ning luong HOMO.

Bang 3: gid tri HOMO va LUMO tinh toan cho cdc chat long ion c6 cdu triic
cation thay doi ve d¢ dai day alkyl

CAu tric

cation Tén ILs M (g/mol) | E . (eV) | E (eV) | Band gap | HOMO
et N T 3
LE Je. e 396,37 -0,4394 -0,0940 0,3454
N,,,,TESI k)
(n=3) 5 ‘
Hﬁ*'( [Nuu] “
LY. 396,33 -0,4377 -0,0906 0,3471
H, N, ,, TFSI
(n=2)
T
N N
Cafe T c | N 424,43 10,4323 -0,0896 0,3427
N, TFSI
CiHy L
(n=2)
wo_lp -
e t Yo, | N 424,43 04314 -0,0886 03428 |9
3 N,,,.TFSI
(n=3)
Ket luan

Chat 16ng ion trén co s& mubi ammonium tir cap
dugc tong hop thanh cong véi hiéu suat cao va dat yéu
cau vé tinh chat dién hoa dinh huéng mg dung trong
pin lithi-ion. Sy thay d6i chiéu dai day alkyl trén cau
trac cation cho théy su thay ddi vé tinh chat nhiét, do
nhot, do din, do bén oxy hoa khir gitip khang dinh mdi
lién hé giita céu tric va tinh chat ctia chat long ion.
Trén co so tinh toan luong tir vé nang luong lién két
HOMO va LUMO ciing cho thiy sy thay dbi do dai
day alkyl cta cdu trac cation dén do bén oxy hoa khir
clia chat I6ng ion. Nhu vay, co thé du doan va dua ra
thiét ké vé cau trac chét long ion dé dat dugc céc tinh
chat hoa 1y va dién héa nhuw mong mudn dua trén tinh
toan lwong tir. Chét 16ng ion c6 sy bat ddi ximg cao va
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chiéu dai day alkyl ngén nht 1a N TFSI cho két qua
vé do nhét, dd dan va do bén oxy hoa tot nhat cho thay
¢6 tiém nang Gng dung 1am chat dién giai trong pin sac
lithi-ion.
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Da dang ho Lan (Orchidaceae) 6 Vugn Quéc gia Phii Qudc, tinh Kién Giang
Piing Vin Son", Trwong Ba Vwong', Nguyén Thi Mai Hwong', Hoang Nghia Son’
Mai Truong', Nguyén Hong Quén?, Lé Minh Diing?

Wién Sinh hoc nhiét doi, Vién Han ldm Khoa hoc va Cong nghé Viét Nam
2Vwon Quoc gia Phii Quoc, tinh Kién Giang

Ngay nhan bai 5/10/2016, ngay chuyén phan bién 11/10/2016, ngay nhan phan bién 7/11/2016, ngay chép nhan ding 14/11/2016

Két qua nghién ciru da dang hg Lan (Orchidaceae) ¢ Vuwon Qubc gia Phu Quadc, tinh Kién Giang da xac
dinh dwge 125 loai thudc 59 chi. Trong do, tit ca cac loai (trir lan phu sinh) déu c6 gia tri lam canh, 10 loai
1am thudc va 3 loai 1a Van hai (Paphiopedilum callosum), Thach moc Viét Nam (Dendrobium blaoense)
va Canh sét (Dendrobium ochraceum) nam trong Sach dé Viét Nam (2007) va Nghi dinh 32/2006/ND-CP
cia Chinh phi. Dang séng cuia cac loai thugc hg Lan (Orchidaceae) ciing dugc théng ké, 82 loai Phong
lan (Epi); 17 loai Dia lan (Lit); 13 loai vira Phong lan (Epi) va Thach lan (Lit); 4 loai Lan hoai sinh (Sap);
4 loai vira Thach lan (Lit) va Dia lan (Ter); 3 loai vira Phong lan (Epi), Thach lan (Lit) va Dia lan (Ter),

loai Thach lan (Lit); 1 loai vira Phong lan (Epi) va Dia lan (Ter) Pac biét, da ghi nhan dwge 3 ca thé Van
hai (Paphiopedilum callosum) dang bach tang moc tuw nhién, ddng thoi bo sung ving phan bé méi ciia loai

Nhén diép den d6 (Liparis atrosanguinea) cho hé thue vat Viét Nam.

Tir khéa: da dang ho Lan (Orchidaceae), Kién Giang, Phii Quéc, thuc vit mét ld mam.

Chi sé phén loai 1.6

Diversity of Orchidaceae from Phu Quoc National Park,
Kien Giang province

Summary

A study on the diversity of Orchids from Phu Quoc National Park
in Kien Giang province was carried out and identified 125 species,
59 genera. Among them, all species (except for saprophytes) were
used as ornamental plants; 10 species were used for medicinal herbs;
and 3 species Paphiopedilum callosum, Dendrobium blaoense and
Dendrobium ochraceum were listed for conservation in Vietnam Red
Data Book, Part II, Plants (2007) and the Decree 32/2006/ND-CP of
the Government. The life forms of Orchids were divided into groups
including (1) epiphytes with 82 species; (2) terrestrials with 17 species;
(3) epiphytes and lithophytes with 13 species; (4) saprophytes with 4
species; (5) lithophytes and terrestrials with 4 species; (6) epiphytes
and lithophytes and terrestrials with 3 species; (7) lithophytes with 1
species; and (8) epiphytes and terrestrials with 1 species. Especially,
three albino individuals of Paphiopedilum callosum species were found
in the wild nature, and a new distribution of Liparis atrosanguinea
species was also recorded for the flora of Vietnam.

Keywords: diversity of Orchidaceae, Kien Giang, monocots, Phu Quoc.
Classification number 1.6

‘Tac gia lién hé: Email: dvsonitb@yahoo.com.vn
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Vu0'n Qudc gia (VQG) Phu
Quéc nim & ph1a dong bac
cua dao Phu Quoc, thuoc dia
phan 6 xi gébm: Cura Duong,
Ctra Can, Bai Thom, Ganh
Dau, Ham Ninh va Duong To
ctia huyén dao Phi Qudc, tinh
Kién Giang; c6 toa do dia ly
tir 10°12°07” dén 10°27°02” vi
dd Bic va tir 103°50°04” dén
104°04°40” kinh d6 Dong; phia
béc, phia dong va phia tay giap
v6i Bién Pong, phia nam va
dong nam giap xa Cua Duong
va Ham Ninh, véi tong dién
tich tu nhién 29.625 ha. Cac
sinh canh dic trung ctia VQG
la hé sinh thdi rung thuong
xanh cay 1a rong, h¢ sinh thai
rung Ung pheén va hé sinh thai
rung ngap man. Day dugc xem
1a noi bao ton cac loai lan quy
hiém va dic hitu cho khu vuc
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Tay Nam B9, phia nam Viét Nam. Theo két qua nghién
clru ciia Phan vién Diéu tra quy hoach rimg Nam Bo
(2002) [1], thi VQG Phu Quéc c6 khoang 46 loai thudc
28 chi, va nam 2009 tac gia Ly Tho [2] da cap nhat
va phat hién bd sung 1én dén 99 loai thudc 53 chi,
tuy nhién nam 2014, tac gia Pang Minh Quan trong
luan 4n Tién si ciia minh [3] chi théng ké c6 80 loai va
nhiéu loai cong bd trude d6 khong duge cap nhat trong
nghién ctru nay; trong d6 c6 nhiéu loai khong chi co
gia tri khoa hoc ma con c6 gia tri kinh té cao. Diéu tra,
cap nhat tinh da dang cua céc loai lan hoang da 1a mot
trong nhirg nhiém vu rit quan trong, gitp Ban quan
Iy ciia VQG ¢6 co s& khoa hoc trong viée d& xuit cac
chién lugc phat trién va bao ton ngudn tai nguyén thién
nhién no6i chung va ngudn gen cia cac loai lan hoang
da nodi riéng & hién tai va trong tuong lai.

DPoi tvong va phuwong phap nghién ciu
Déi twong nghién ciru

Tt ca cac loai thudc ho Lan (Orchidaceae) phan bd
& VQG Phu Qudc, tinh Kién Giang.

Phwong phap nghién ciru

Tién hanh diéu tra va thu mau cac loai thudc ho
Lan (Orchidaceae) theo tuyén thong qua cac sinh canh
khéc nhau, thoi gian diéu tra dugc thuc hién 5 dot, mdi
dot tir 7-10 ngay (thang 12/2013, thang 4 va 8/2014,
thang 12/2015 va thang 6/2016); mau lan duoc thu

thap trong qué trinh diéu tra, xtr Iy va chup anh ngoai
thyc dia, va kém theo 1y lich mau.

Xac dinh tén khoa hoc va dang séng cac loai
thuoc ho Lan (Orchidaceae) theo phuong phap hinh
thai so sanh trén co sd cac tai li¢u cong bd ciia Pham
Hoang Ho (2003) [4], Nguyén Tién Ban et al. (2005)
[5], Gagnepain & Guillaumin (1932-1934) [6], Cribb
(1998) [7], Averyanov et al. (2003) [8, 9], Averyanov
(2013) [10]... Pong thoi viéc xac dinh tén khoa hoc
con st dung phuong phap chuyén gia ciing nhu doi
chiéu so mau véi bd mau chuan duoc luu gitt & Bao
tang thuc vat thudc Vién Sinh hoc nhi¢t doi, Vién Han
lam Khoa hoc va Cong ngh¢ Viét Nam.

Danh gia vé gia tri st dung cac loai lan theo phuong
phap phong van cé su tham gia (PRA) va trén co so
cac tai liéu cong b cuia Tran Hop (1998) [11], Nguyén
Thién Tich (2001) [12], B Tat Loi (2009) [13], V&
Van Chi (2012) [14]. Banh gia tinh trang bao ton theo
Sach do Viét Nam - Phan thuc vat (2007) [15] va Nghi
dinh 32 cia Chinh phu.

Két qua va thao luan
Da dang vé thanh phan loai

Tir két qua diéu tra thuc dia két hop véi cac sd liéu
phan tich trong phong thi nghiém, da xac dinh dugc ho
Lan (Orchidaceae) & VQG Phti Qudc, tinh Kién Giang
c6 125 loai thudc 59 chi (xem bang 1).

Bdng 1: Danh luc cdc lodi thude ho Lan (Orchidaceae) 6 VOG Phii Quéc

STT Tén khoa hoc Viérleam Dang song
1 Acampe carinata (Griff.) Panigrahi Phong lan a cam song Epi
2 | Acampe ochracea (Lindl.) Hochr. A cam sét Epi
3 Acampe rigida (Buch.-Ham. ex Sm.) P.F.Hunt A cam cing Epi
4 | Acriopsis indica C.Wright T yén 4n Epi
5 Acriopsis liliifolia (J.Koenig) Seidenf. T6 yén Java Epi
6 | Adenoncos vesiculosa Carr Tuyén thu Epi
7 | Aerides falcata Lindl. & Paxton Giang huong Epi, Lit
8 Agrostophyllum planicaule (Wall. ex Lindl.) Rchb.f. Xich hu than dep Epi
9 | Aphyllorchis montana Rchb.f. Am lan nui Sap
10 | Apostasia nuda R.Br. C6 lan lyc hung Ter
11 | Appendicula congesta Ridl. V¢ lan day Epi
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12 | Appendicula cornuta Blume V¢ lan mong Epi, Lit
13 | Appendicula hexandra (J.Koenig) J.J.Sm. V¢ lan lyc hung Epi, Lit
14 | Arachnis labrosa (Lindl. & Paxton) Rchb.f. Lan nhén moi hep Epi
15 | Bromheadia finlaysoniana (Lindl.) Miq. Lan dam lay Ter
16 | Bulbophyllum abbrevilabium Carr Cau diép moi ngan Epi
17 | Bulbophyllum cf. pardalotum Garay, Hamer & Siegerist Cau diép Epi
18 | Bulbophyllum cf. simplicilabellum Seidenf. Cau diép moi don Epi
19 | Bulbophyllum clandestinum Lindl. Cau diép khong cong Epi
20 | Bulbophyllum flabellum-veneris (J.Koenig) Aver. Cau diép thanh Epi, Lit
21 | Bulbophyllum macranthum Lindl. Céu diép hoa ta Epi
22 | Bulbophyllum macrocoleum Seidenf. Cau diép co 18 Epi, Lit, Ter
23 | Bulbophyllum odoratissimum (Sm.) Lindl. ex Wall. Cau diép thom Epi, Lit
24 | Bulbophyllum rufinum Rchb.f. Cau diép s6i Epi
25 | Bulbophyllum stenobulbon E.C.Parish & Rchb.f. Cau diép dinh vang cam Epi
26 | Calanthe chevalieri Gagnep. Kiéu lan Ter
27 | Calanthe lyroglossa Rchb.f. Kiéu lan ludi hinh dan Ter
28 | Calanthe triplicata (Willemet) Ames Kiéu lan xép ba Ter
29 | Cleisostoma striatum (Rchb.f.) N.E.Br. Mat khau soc Epi
30 | Cleisostoma subulatum Blume Mat khau méng dui Epi
31 | Coelogyne trinervis Lindl. Thanh dam ba gan Lit
32 | Conchidium muscicola (Lindl.) Rauschert Ni lan réu Epi
33 | Crepidium calophyllum (Rchb.f.) Szlach. Ailan my diép Lit, Ter
34 | Cryptochilus cf- ctenostachyus Gagnep. An thiét tram Epi
35 | Cryptopylos clausus (J.J.Sm.) Garay An mao Epi
36 | Cymbidium aloifolium (L.) Sw. Poan kiém 16 hoi Epi, Ter
37 | Cymbidium dayanum Rchb.f. Bich ngoc Epi
38 | Cymbidium finlaysonianum Lindl. Doan kiém Epi
39 | Cymbidium macrorhizon Lindl. Hoang lan hoai sinh Sap
40 | Dendrobium crumenatum Sw. Tuyét mai Epi
41 | Dendrobium acerosum Lindl. Hoang thao 1a kim Epi
42 | Dendrobium acinaciforme Roxb. Phong lan Epi
43 | Dendrobium albopurpureum (Seident.) Schuit. & Peter B. Adams Phong lan Epi
44 | Dendrobium aloifolium (Blume) Rchb.f. Mong rong Epi
45 | Dendrobium bilobulatum Seidentf. Phiém don hai thiy Epi
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46 | Dendrobium cf. aduncum Lindl. Hong cau Epi
47 | Dendrobium blaoense Schuit. & Peter B. Adams Thach moc Viét Nam Epi, Lit
48 | Dendrobium comatum (Blume) Lindl. Thach mdc ria moi ram Epi
49 | Dendrobium crumenatum Sw. Tuyét mai Epi
50 | Dendrobium indivisum (Blume) Miq. Hoang thao khong phan Epi
51 | Dendrobium intricatum Gagnep. Ludn Epi
52 | Dendrobium ochraceum De Wild. Canh sét Epi
53 | Dendrobium pachyphyllum (Kuntze) Bakh.f. Vay ran Epi
54 | Dendrobium terminale E.C.Parish & Rchb.f. Lan tram Epi
55 | Dendrobium truncatum Lindl. Phong lan Epi
56 | Dendrobium umbonatum Seidenf. Eﬁ%ﬁg thao moi hinh Epi, Lit
57 | Dienia ophrydis (J.Koenig) Seidenf. Ailan 14 rong Ter
58 | Eria foetida Aver. Ni lan hoi Epi
59 | Eria globulifera Seidenf. Ni lan cau Epi, Lit
60 | Eria lasiopetala (Willd.) Ormerod Ni lan 16ng Epi
61 | Eria tomentosa (J.Koenig) Hook.f. Tuyét nhung Epi
62 | Erythrorchis altissima (Blume) Blume Xich lan Sap
63 | Eulophia graminea Lindl. Luéan lan hoa ban Ter
64 | Eulophia spectabilis (Dennst.) Suresh Luan lan 16ng 13y Ter
65 | Gastrochilus calceolaris (Buch.-Ham. ex Sm.) D. Don Tui tho got Epi
66 | Gastrochilus intermedius (Griff. ex Lindl.) Kuntze Ti tho trung gian Epi
67 | Gastrochilus pseudodistichus (King & Pantl.) Schltr. Ti tho song dinh Epi
68 | Grammatophyllum speciosum Blume Thanh tuyén Epi
69 | Grosourdya appendiculata (Blume) Rchb.f. Chim non Epi
70 | Habenaria diphylla (Nimmo) Dalzell Ha bién dt Ter
71 | Habenaria rhodocheila Hance Ha bién ludi do Lit, Ter
72 | Habenaria rostellifera Rchb.f. Ha bién mii Ter
73 | Habenaria rumphii (Brongn.) Lindl. Ha bién Ter
74 | Lecanorchis multiflora J.J.Sm. Lan 1& nhiéu hoa Sap
75 | Liparis acutissima Reichb. f. Nhin diép rat nhon Ter
76 | Liparis atrosanguinea Ridl. Nhan diép den do Lit, Ter
77 | Liparis caespitosa (Lam.) Lindl. Nhan diép bui Epi
78 | Liparis rhodochila Rolfe Nhan di¢p Epi, Lit
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79 | Luisia brachystachys (Lindl.) Blume Lui chum ngin Epi
80 | Luisia zollingeri Rchb.f. Lui lollinger Epi
81 | Macropodanthus alatus (Holttum) Seidenf. & Garay Pai cude Epi
82 | Micropera pallida (Roxb.) Lindl. Vi tui tai Epi
83 | Micropera thailandica (Seidenf. & Smitinand) Garay Vi thi thai Epi
84 | Microsaccus griffithii (E.C.Parish & Rchb.f.) Seidenf. Phong lan Epi
85 | Mycaranthes floribunda (D.Don) S.C.Chen & J.J. Wood Ni lan chum ty tan Epi, Lit
86 | Oberonia falcata King & Pantl. Mong rua phang Epi
87 | Oberonia falconeri Hook f. Mong rua falconer Epi
88 | Oberonia gammiei King & Pantl. Mong rua gammi Epi
89 | Oberonia jenkinsiana Griff. ex Lindl. Mong rua jenkins Epi
90 | Oberonia nitida Seidentf. Mong rua dep Epi
91 | Oxystophyllum carnosum Blume Phong lan Epi
92 | Oxystophyllum excavatum Blume Phong lan Epi
93 | Panisea cf. albiflora (Ridl.) Seidenf. Khiic than hoa tring Epi
94 | Paphiopedilum callosum (Rchb.f.) Stein Van hai Epi, Lit
95 | Peristylus lacertifer (Lindl.) J.J.Sm. Chu thu moi xé Ter
96 | Peristylus tentaculatus (Lindl.) J.J.Sm. Chu thu voi Ter
97 | Phalaenopsis pulcherrima (Lindl.) J.J.Sm. Hong tuyén Epi, Lit, Ter
98 | Phalaenopsis buyssoniana Rchb.f. Tiéu ho diép hong Epi, Lit, Ter
99 | Pholidota articulata Lindl. Truc doan ké Epi
100 | Pholidota leveilleana Schltr. Tuc doan Epi
101 | Pinalia bractescens (Lindl.) Kuntze Ni lan 14 hoa Epi
102 | Pinalia tenuiflora (Ridl.) J.J. Wood Ni lan hoa nhd Epi
103 | Plocoglottis bokorensis (Gagnep.) Seidenf. Lan 16 c6 Ter
104 | Podochilus intermedius J.J. Sm. Tuc thiét trung gian Epi
105 | Podochilus microphyllus Lindl. Ttc thiét 14 nho Epi, Lit
106 | Polystachya concreta (Jacq.) Garay & H.R. Sweet Pa phudng Epi
107 | Pomatocalpa spicatum Breda, Kuhl & Hasselt Phong lan Epi
108 | Porpax elwesii (Rchb.f.) Rolfe Trimg b¢ Epi, Lit
109 | Pteroceras teres (Blume) Holttum Duc giac tron Epi
110 | Robiquetia spathulata (Blume) J.J.Sm. Lan Phti Qudc Epi
111 | Smitinandia helferi (Hook.f.) Garay Lan Ma lai vanh Epi
112 | Staurochilus fasciatus (Rchb.f.) Ridl. Hb bi Epi
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113 | Taeniophyllum pusillum (Willd.) Seidenf. &Ormerod Dai diep tu Epi
114 | Thelasis micrantha (Brongn.) J.J. Sm. Lan ct det nhon Epi
115 | Thelasis pygmaea (Griff.) Lindl. Lan ct det lun Epi
116 | Thrixspermum centipeda Lour. Mao tur rit Epi
117 | Thrixspermum iodochilus Ridl. Mao tir dac biét Epi
118 | Trichoglottis lanceolaria Blume Mao thiét thon Epi
119 | Trichoglottis retusa Blume Mao thiét ta Epi
120 | Trichotosia gracilis (Hook.f.) Kraenzl. Mao hoa manh Epi
121 | Trichotosia pulvinata (Lindl.) Kraenzl. Mao lan gbi Epi
122 | Trichotosia velutina (Lodd. ex Lindl.) Kraenzl. Mao lan l6ng Epi
123 | Tropidia curculigoides Lindl. Lan dét bong ngin Ter
124 | Vanilla aphylla Blume Vani khong 14 Ter
125 | Zeuxine affinis (Lindl.) Benth. ex Hook.f. Tho sinh to Ter, Lit

Tir s6 lidu bang 1 cho théy, thanh phan loai thudc
ho Lan (Orchidaceae) & VQG Phu Qudc kha da dang
va phong pha voi 125 loai, chiém 13,9% tong sb
loai lan hi¢n c6 ¢ Vi¢t Nam (897 loai) [9]. Céc chi
c¢6 s6 luong loai nhidu nhat gdm: chi Lan hoang thao
(Dendrobium) ¢6 17 loai, chiém 13,6% téng sb loai
cua ho Lan ¢ khu vuc nghién ctru; ké dén 1a chi Cau
diép (Bulbophyllum) c6 10 loai, chiém 8,0%; tiép theo
1a chi Méng ria (Oberonia) c6 5 loai, chiém 4,0%; va
sau cung 1a cac chi Poan kiém (Cymbidium), Ni lan
(Erza) Ha bién (Habenarza) va Nhan dlep (Liparis),
mdi chi co 4 loai, chiém 3,2%. Trong s6 céc 10a1
da biét cling da xac dinh dugc 3 loai dac hiru gom.
Thach moc Viét Nam (Dendrobium blaoense), Canh
sét (Dendrobium ochraceum) va Khuc than hoa trang
(Panisea cf. albiflora).

Da dang vé dang séng

Dang song ctia céc loai thudc ho Lan (Orchidaceae)
6 VQG Phu Quéc rat da dang, mot loai co thé c6 mot
hodc hai va doéi khi c6 ba dang séng khac nhau. Tur
bang 1 cho thay, nhom dang song Phong lan (Epi) c6
s6 lugng loai nhiéu nhét véi 82 loai, chiém 65,6% tong
sb loai trong khu vuc nghién ctru; ké dén 1a nhoém Dia
lan (Lit) ¢6 17 loai, chiém 13,6%; nhom vira Phong lan
(Epi) va Thach lan (Lit) ¢6 13 loai, chiém 10,4%; nhém
Lan hoai sinh (Sap) co6 4 loai, chiém 3,2%; nhém vira
Thach lan (Lit) va Dia lan (Ter) c6 4 loai, chiém 3,2%;
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nhom vira Phong lan (Epi), Thach lan (Lit) va Dia lan
(Ter) ¢6 3 loai, chiém 2,4%; cac nhoém Thach lan (Lit),
nhom vira Phong lan (Epi) va Pia lan (Ter) mdi nhém
¢6 1 loai, chiém 0,8%. Nhu vdy, nhém Phong lan (Epi)
chiém ty 18 cao nhat (65,6% tong s6 loai) trong s6 cac
dang séng hién c6 cua ho Lan ¢ khu vyc nghién ctru,
ching goép phé”ln lam phong phu thém tinh da dang sinh
hoc cho hg Lan ciing nhu cua hé thuc vat VQG Phu
Quoc.

Da dang vé gid tri tai nguyén

Gia tri su dung: tat ca cac loai lan (trr lan hoai
sinh) & VQG Phti Qudc déu duge st dung 1am canh,
boi chung dé trong va dé thuan hoa, c6 vé dep hoang
da, don gian vé hinh dang va mau sic. Bén canh gia tri
lam canh, két qua nghién ciru cling da xac dinh dugc 10
loai 6 gia tri 1am thudc bao gdbm: A can cimg (Acampe
rigida), TO yén Java (Acriopsis liliifolia), Giang huong
(Aerides falcata), V& lan mong (Appendicula cornuta),
Cau diép thom (Bulbophyllum odoratissimum), Kiéu
lan xép ba (Calanthe triplicata), Poan kiém 16 hoi
(Cymbidium aloifolium), Phong lan (Dendrobium
acinaciforme), Tuyét mai (Dendrobium crumenatum),
Ha bién ludi d6 (Habenaria rhodocheila) va Lan dat
bong ngan (Tropidia curculigoides).

Gia tri vé nguon gen quy hiem: dé c6 bién phap uu
tién bdo v¢ thi vi¢c xac dinh céc loai nguy cap dong
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mot vai tro vo cing quan trong. Tir bang 1 cho thay, &
VQG Phu Quéc ¢6 1 loai 1a Van hai (Paphiopedilum
callosum) nam trong phu luc I va 124 loai nam trong
phu luc II cua CITES. Theo Nghi dinh 32, thi &
VQG Pha Quéc ¢ 1 loai 1a Van hai (Paphiopedilum
callosum) dugc xép trong nhém IA- Nhoém nghiém
cAm khai théc, su dung vi myc dich thuong mai; con
theo Sach do Viét Nam (2007) thi c6 2 loai gdm: Thach
moc Viét Nam (Dendrobium blaoense) va Canh sét
(Dendrobium ochraceum) dugc xép ¢ thir hang Nguy
cap (EN), day 1a nhing loa1 cd vung phan b hep
nhung thuong bi tac dong vé moi truong sdng bai yéu
t6 con nguoi va luon bi khai thac kiét.

Thdo ludn

Nho diéu kién khi hau, dja hinh va thé nhudng kha
dic biét cuia Phit Qudc, ma ho Lan (Orchidaceae) ¢ day
rat da dang va phong pht vé thanh phan loai (125 loai),
chiém 13,9% téng loai lan hién c6 cua Viét Nam (897)
[9] va 9,2% tong sb loai thyc vat hién c¢6 cua ca VQG
Phu Quéc (1.353 loai) [3]. Tuy nhién, do tinh trang
khai thac qua murc ciia nguoi dan cho muyc dich thuong
mai da lam cho ngudn tai nguyén nay ngiy cang bi can
kiét, nhiéu loai nhu Van hai (Paphiopedilum callosum),
Thac moc Viét Nam (Dendrobium blaoense), Canh sét
(Dendrobium ochraceum) va Hoang thao khong phan
(Dendrobium indivisum)... c6 nguy co mat di. Vi viy,
yéu cau cap thiét hién nay Ia can c6 nhiing chinh sach
phu hop dé bao vé, phat trién va st dung bén viing
ngudn tai nguyén vo clng quy gia nay.

Trong s cac loai lan da ghi nhan & VQG Pha Quéc,
dac biét c6 Van hai (Paphiopedilum callosum) va
Nhin diép den d6 (Liparis atrosanguinea) 1a hai loai
dang cht ¥ nhit vi chung c¢6 nhiéu diém tha vi vé mau
sdc ciing nhu gié tri khoa hoc.

Vé loai Van hai (Paphiopedilum callosum): da
phat hi¢n duoc dang bach tang cua loai nay ¢ khu vuc
nghién ctru, ddy 13 loai c6 ving phan b rat hiém ngoai
tu nhién; trong khi d6 dang binh thuong ctia Van hai
thuong c6 phat hoa mau doé - tim dam, 14 dai lung co
van mau xanh tim, canh hoa mau xanh tim véi cac ndt
sin mau tim thim, moi hoa mau tia nhat. Ghi nhan &
VQG Phit Qubc véi 3 ca thé moc cung noi voi nhitng
cé thé con sot lai cia Van hai dang thong thuong. Hién
nay, Van hai & Viét Nam dang suy giam mot cach
nghiém trong do viéc khai thac dé thuong mai hodc
suu tap theo thu vui. Ching thudng moc chung véi
nhau thanh nhitng cum 16n, d6 cao thip va dé dang
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bi thu hai dén muc kiét qué. Van hai thuong dugc ghi
nhan moc trén d4 Granite, rimg thudng xanh nii thap
doc theo sudi (Aver. et al. 2003) [8]. Phan bd cua loai
Van hai theo Averyanov et al. (2003) [9] 1a loai moc tu
nhién & Thai Lan, Lao va Viét Nam. O Viét Nam, loai
nay dugc ghi nhéan c6 & Quang Tri, Hué, Quang Nam,
Gia Lai, Lam Pong va Kién Giang (VQG Pha Qudc)
(xem hinh 1).

Hinh 1: Van hai (Paphiopedilum callosum): A. Sinh canh song;
Cva D. Van hai dang binh thuong; B, E, F va G. Van hai dang bach tang

Vé loai Nhén diép den d6 (Liparis atrosanguinea, in
J. Straits Branch Roy. Asiat. Soc. 39: 71, 1870): tac gia
Seidenfaden (1992) [16] da mo ta loai Liparis tixieri
thu ¢ vung Da Lat, Viét Nam vao nam 1992 (holotype
P!), va loai nay duoc xem la loai dong danh (synonym)
cua Liparis atrosanguinea. Tuy nhién, theo cac cong
bd méi day cua cac tac gia nhur Averyanov (2013) [10],
Wu & Hong (2009) [17] va Tetsana ef al. (2013) [18]
thi loai L. tixieri chinh 13 loai tén ddng danh cua Liparis
sootenzanensis chit khong phai la L. atrosanguinea.
Do do, su phan bd cua loai L. atrosanguinea & Vigt
Nam duong nhu chua rd rang. Trong cac dot khao
sat & VQG Pha Qudc, chiing t6i di thu dugc mau cua
mot loai thudce chi Liparis va qua giam dinh tén thi n6
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chinh 13 loai Liparis atrosanguinea, mdt bo sung ving
phan bo mdi cua loai nay cho hé thuc vat Viét Nam
(xem hinh 2).

Hinh 2: Nhén diép den do (Liparis atrosanguinea): A. Toan cdy;
B. Hoa nhin tir phia trén; C. Cot; D. Hoa nhin tir phia bén; E. M6i hoa

Két luan

Két qua nghién cou da xac dinh dugc ho Lan
(Orchidaceae) & VQG Phii Qudc, tinh Kién Giang co
125 loai thudc 59 chi. Trong do, tat ca cac loai (trir lan
phu sinh) déu c6 gia tri lam canh, 10 loai lam thudc
va 3 loai nam trong Sach do Viét Nam (2007) va Nghi
dinh 32 cua Chinh phu.

Dang song cua céc loai thudc ho Lan (Orchidaceac)
duogc chia lam cac nhém: Phong lan (Epi) c6 82 loai;
Dia lan (Lit) c6 17 loai; vira Phong lan (Epi) va Thach
lan (Lit) c6 13 loai; Lan hoai sinh (Sap) c6 4 loai; vira
Thach lan (Lit) va Dia lan (Ter) c6 4 loai; vira Phong
lan (Epi), Thach lan (Lit) va DPia lan (Ter) c6 3 loai;
Thach lan (Lit) c6 1 loai; vira Phong lan (Epi) va Dia
lan (Ter) c6 1 loai.

Co 2 loai la Van hai (Paphiopedilum callosum) va
Nhén diép den do (Liparis atrosanguinea) c6 nhiéu
diém tha vi vé mau sac cling nhu gia tri khoa hoc.

Loi cam on

Nghién cvuu nay dwoc tai tro boi Phong thi nghiém
trong diém thudc Vién Sinh hoc nhiét déi, Vién Han
lam Khoa hoc va Cong nghé Viét Nam. Cdc tac gia xin
chan thanh cam on.
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Khoa hoc Ky thudt va Céng nghé

Nghién ctiu thiét ké va ché tao may in 3D-FDM

Tran Ngoc Hién", Buii Vin Hung

Khoa Co khi, Truong Pai hoc Giao théng Vin tai
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Cac may in 3D da va dang dugc u’ng dung rong rai trong viéc tao san pham phuc vu doi song, xa hgi. Cong
ngh¢ in 3D 13 mét cong nghé tao miu tién tién, cung voi cac nghién ciru vé vat liéu méi, cong nghé in mai,
cAc san phim ciia may in 3D ngay cang dugc irng dung rong rii. Trén co s¢ ké thira cac nghién ciru da co
va v6i mong mudn 1am chii cong nghé, phuc vu cong tic dio tao trong truong dai hoc, cac tic gia dé xuat
thiét ké, ché tao may in 3D theo cong nghé FDM (Fused Deposition Modelling). Bai bao trinh bay cac két
qua tinh ton thiét ké, ché tao may in 3D. Céc két qua in thir nghiém da chirng minh dwoc céc tinh ning

ciia may dwoc thiét ké.
Tir khéa: FDM, mady in 3D, nhwa ABS.
Chi 56 phin logi 2.3

Study on the design
and manufacture of 3D-FDM printer

Summary

3D printers have been applied in
manufacturing from daily products
to industrial products. 3D printing
technology is an advanced prototyping
technology, along with researches on new
materials, new printing technologies,
3D printers are more widely applied.
On the basis of inheriting the available
researches and getting “know-how” of
the technology, as well as for training
in universities, the authors propose the
design and manufacture of 3D printers
using FDM printing method. This paper
presents the results of designing and
fabricating the 3D-FDM printer. The
printing test results have demonstrated
the functionalities of the designed
machine.

Keywords: ABS plastic, FDM, 3D printers.
Classification number 2.3

"Tac gia lién hé: Email: tranhientkm@utc.edu.vn

TAP CHI

EHOAHOC \i. N 59(1)1.2017
SWVNY IIUI'II ”?\. 1 YAl

pat van de

Cong nghé in 3D dang la mot trong nhitng xu hudéng phat
trién méi cua khoa hoc va k¥ thuat hién dai. Hién nay trén thé
gidi, cong nghé in 3D da dugc tng dung trong viéc tao san
phém phuc vu doi séng - x4 hoi. Mot sb san phém duoc tao
bang cong nghé in 3D trong mot sd linh vuc nhu thiét ké thoi
trang, linh kién thay thé, thyc phdm, céng nghiép, xay dung
vay hoc [1-3].

Trong cac tng dung do thi viéc tao moé hinh 3D tryc quan
dé phuc vu dao tao, tao mau thiét ké duge chu trong, mot sb
mo hinh 3D duoc tao b:;ing may in 3D dung dé phuc vu dao tao
dugc thé hién nhu in cac chi tiét hop giam tdc (hinh 1).

Hinh 1: hép giam téc véi cdc chi tiét duge tao bang cong nghé in 3D

Cong nghé in 3D 1a mot cong nghé tao mau tién tién. Cac
san phadm may in thuong mai duoc san xuat khong nhimng boi
cac cong ty, tap doan nhu 3D system, Stratasys, Z Corporation
[4-6] ma con bdi cac truong dai hoc nhu Pai hoc Cardiff &
nudc Anh. Tai Phong thi nghiém san Xuét phu trg, Pai hoc
Cardiff, cac nghién ctru vé may in cho cac san pham bang
nhya va kim loai da dugc nghién ctu tor nhiing nam 90 cua
thé ky XX [7, 8].
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Tai Viét Nam, cic nghién ctru vé tao miu dé mg
dung trong cong nghiép da dugc chu trong, nhiéu tac
gia, co so san xudt da dé xuét nghién ciru ché tao may
in 3D nhu nhom nghién ctu thugec Bo moén Co khi
chinh xac va quang hoc (Truong Pai hoc Bach khoa
Ha Noi) da thiét ké ché tao thir nghiém thanh cong may
in chi tiét nhya 3D [9]. May in 3D 3DMaker® GEM
do Cong ty c¢6 phan 3DMaker (TP HO Chi Minh) thiét
ké va ché tao dwa theo cong nghé in 3D-DLP [10].

Céc két qua vé nghién ctru thiét ké ché tao may in
3D duoc dé cap 6 trén da dat dugc cac Kkét qua budc
dau vé giai phap cong nghé nhu tmg dung cong nghé
in FDM, DLP. K¢é thira cac két qua nghién ctru cua cac
nhém nghién ciru duge trinh bay & trén, cac tac gia dé
xuét thiét ké va ché tao may in 3D chd trong téi van
dé chét luong san pham in, trong d6 giai quyét duoc
cac van dé ton tai c6 anh huong dén chét lugng in nhu
su t6i wu vé ché do in. Bai bao trinh bay phuong phap
thiét ké va ché tao mdy in 3D-FDM. Cac két qua thir
nghiém qua trinh in trén may 3D-FDM véi vat licu
ABS dat dugc cac chi tiéu vé d¢ chinh x4c hinh hoc
clia san pham.

Noi dung nghién ciu
Qua trinh in FDM

I Piu in

Soi vat liéu nong
chay

Soi vat lieu

Cuon vat liéu

San pham sau khi ran lai

Ban do

Hinh 2: phwong phap in FDM (Fused Deposition Modelling)

Hinh 2 thé hién nguyén 1y cta qué trinh in FDM.
Str dung phuong phéap dun céc vat li¢u nhya nhiét déo
dwa trén nguyén tic 1am nong chay soi nhua dugc ling
lai thong qua mot dau phun nhiét trén mat bé mat. Cur
dong cua dau phun dugc diéu khién dya trén sb liéu 3D
dugc cung cip dén may in. Mdi 16p sau khi ling lai s&
ran hoa va lién két v6i 16p duoc in trude do.

Quy trinh cdc bwéc thiét ké va ché tao mdy in
3D-FDM

Quy trinh thiét ké va ché tao may in 3D-FDM duoc
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thé hién & hinh 3. Tir khao sat, danh gia tong quan vé
cong nghé in 3D, cac tac gia lya chon dugc phuong an
thiét ké va thiét ké tong thé may in 3D. Cac bo phan
cia may in nhu b phan in, hé théng diéu khién, két
ciu thép duoc tinh toan thiét ké. Trén co s do, 1ap quy
trinh cong nghé gia cong, ché tao cac chi tiét va lap rap
thanh may. Tién hanh in thir nghiém dé danh gia tinh
ning cua may dugc thiét ké.

" Téng quan v& cic ing dung eliain 3D
=Téng quan vé miy va cdc phuong

hdpin 3D
=Phén tich loai vét liéu dwoc st dungin
3D cho céc san pham

Khio sit, danh gia tong quan
vé cong nghé in 3D

= Tinh todn thiétké ddu in
/e Tinh toan thiét ké hé théng gia nhiét
— =Tinh todn thiét ké hé théng din déng
[Tinh toan, thiét ké bg phan in lqua trinh in

=Tinh todn thiét ké hé thong cung cap
—_— 4t Héu in

= Tinh todn, thiét ké téng thé may in

3D

= Tinh todn thiét ké hé thong diéu khién
= X4y dung so 36 mach didu khién

Tinh toin, thiét ké hé théng

N [V ST wa chon phwong an thiét ké
=Lua chon ph thiétk y s
V72 Chon pIWOTE an ticl ke may in I va thiét ké téng thé mdy in

Tinh toan, thiét ke ket cau = Tinh todn thiét ké cac méi lienkét
thép cia may in

diéu khién may in
- ’l- Tinh todn thiét ké két cdu thép cia may|

(*Xay dung quy trinh congnghé ché tao
céc chitiétthude bo phan in
=Xay dumg quy trinh congnghé ché tao |&
cdc chi tiét thude bo phan din déng cde

truc in Xay dumg quy trinh cong
*Xay dung quy trinh congnghé ché tao ngh¢ ché tao may in
cdc chitiét thuge két cdu thép may in

=Xay dung quy trinh congnghé ché tao [/

céc chitiét thude hé thongdieu khidn

\mdy in

—
- =Ché tao mach diéu khién mdy in
Ché tao may in 3D =Ché tao cdc chi tiét co khi cia miy in

Xiy dung quy trinh lap rap,
st dung may in

=Xy dung quy trinh sir dung may in

= X4y dung quy trinh 3p rép mdy in l

|-Xc dinh cic théngsé cin do dac thue
ghiém ciamay

=Dé xuit cac thong s6 1am viéc hop 1y

cia miy

théng 56 co ban ciia may, xac

dinh cic ché @ lam viéc hop
I¥

Hinh 3: quy trinh thiét ké, ché tao mdy in 3D-FDM
Lwa chon phwong an thiét keé:

Trén co so phan tich cac thiét ké hién c6 nhu may
FlashForge, Ultimaker, DeltaRostock va RerapPrusa,
phuong éan thiét ké duoc lua chon thé hién trén hinh 4.

FlashForge

Ultimaker 2

Rostock Mini Pro
S8 Printer Crar

Hinh 4: lva chon phirong dan thiét ké

May duoc thiét ké co dau in chuyén dong tinh tién
theo cac truc X, Y. Ban d& c6 gan ban gia nhiét chuyén
dong lén Xuéng theo truc Z. Dé tinh toan cac bd phan
tiép theo cua may in, cac thong s diu vao cho qua
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trinh thiét ké bao gém: vat liéu in ABS, kich thudc
in 16n nhat 200x200x200 mm, chiéu day 16p in trong
khoang tur 0,2 dén 0,5 mm.

Bo phan in:

Hinh 5 thé hién céu tao bd phan in bao gém dong
co dan dong truc cudn day ABS, dau in, gia nhiét vat
liéu in va bo phan 1am mat dé dam bao nhiét d6 dau in.
B6 phan in dugc gén trén gia do va truot trén truc dan
dé thuc hién chuyén dong theo truc Y khi in. BPong co
NEMA 17 42H47HM-0504A-18 duogc sir dung dé dan
dong truc cudn day.

Soi vat lieu
vio

- = Ong tan
nhiét
Ong din
ABS

Loi dan

Truc din

Quat lam
mat Vung gia
nhiét

Piu in

Hinh 5: cau tao bg phan in

Hé théng dan déng qud trinh in:

Hinh 6: hé thong dan dong qud trinh in

Hinh 6 thé hién hé thong dan dong qua trinh in.
Dong co 1 din dong ban d& 3 tinh tién 1én xudng theo
truc Z thong qua bo truyén dai 2 va truc dan 4. Bo phan
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in 10 cung gia d& 7 duoc dan dong tinh tién theo truc Y
boi dong co 5 thong qua cac bo truyén dai 6. Bo phan
in 10 chuyén dong tinh tién theo truc X doc truc dan
cua gia d& 7 bai dong co 8 thong qua bo truyén dai 9.
Cac dong co 1, 5, 8 va 11 1a cac dong co NEMA 17
42H47HM-0504A-18. Bong co 11 dugc st dung dé
dan dong truc cudn day vat li¢u nhya ABS cho déu in.

Hé théng diéu khién mdy in:

Hinh 7 thé hién hé thong diéu khién may in. Chuong
trinh diéu khién tir may tinh dugc chuyén téi vi diéu
khién Arduino Mega2560 thong qua cong USB. Mach
diéu khién RAMPS 1.4 duoc két ndi vé6i vi diéu khién
Arduino Mega2560. Cac dong co dan dong cic truc
X,Y,Z, cac cam bién vi tri, nhiét dd, man hinh hién thi
dugc két ndi v6i mach diéu khién RAMPS 1.4 nhu thé
hién trén hinh 8.

Nguén dién

Miy tish . .
e ]

céng USB

i~ Cac dong co,
Cac cam bien vi tri, nhiét,
Man hinh hién thi

Hinh 7: hé théng diéu khién mdy in

Cam bién nhiét @5 ban nhigt « e Ciing tdc

Cim bién nhiét dé diu in " hanh trinh trye X
i . " m Céng tic
B gia nhiét ddu in })'?Eg co din ——————  hanhtrinhtruc Y
..... dong tryc L
. cudn diy m Coqg tic
Ban gia nhiét (ban do) } [— 4 hanh trinh tryc Z
Quat thai {
nhra in
Q™
RAMPS 1.4 E
BH diéu khién,
hién thi LCD

Ngudn 12V E 1

Quattan  GYFA E3FA
Dhiét diu in (,-\ (“w

Hinh 8: két néi RAMPS 1.4 t6i cdc thiét bj diéu khién

Bing cv Ping co Ding co
trueX  trucY trucZ

Dén chiéu sing

Két qua
M6 hinh mdy dwoc thiét ké va ché tao

Hinh 9 thé hién két ciu may in 3D-FDM dugc thiét
ké va ché tao. Marlin duoc sir dung dé thiét ké may
in 3D. Marlin 1a mot chuo‘ng trinh duoc viét trén nén
Arduino cho cac mach diéu khién méay in 3D st dung
vi diéu khién ho AVR cua hing Atmel. Cac thiét 1ap
bao gom: thiét 1ap thong tin mach diéu khién; tén may
in; s6 dau dun nhua; loai nguén su dung; cam bién

34
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nhiét d6; thiét 1ap kiém tra on dinh nhiét 46 dau dun;
nhiét do tdi thiéu cho phép; nhiét do tdi da cho phép;
dong dién cip cho ban nhiét; thiét 1ap ngan chan sy
c¢b nhiét d6 cho may in; thiét lap kich thudc ving in;
va thiét 1ap b diéu khién LCD. Phan mém Repetier-
Host V1.6.2 dugc sir dung dé thiét 1ap thong sb in va
tao chuong trinh G-code cho may in 3D.

Céc thong sé k¥ thuat ciia may in 3D-FDM nhu
sau:
- May in 3D theo cong ngh¢ in FDM;
- Vat liéu in: nhya ABS, PLA;
- Kich thudc san pham 16n nhat 200x200x200 mm;
- Chiéu day 16p in: 0,2+0,5 mm.
MAY IN 3D

B phin hién thi
ché

BO phin in

Phén mém diéu
Kkhién

Hinh 9: may in 3D-FDM dwoc thiét ké, ché tao
Thir nghiém may
Pé danh gia cac tinh nang ciia may, qua trinh in thir
nghiém da dugc tién hanh véi vat liéu in ABS. Quy
trinh cac bude ctia mot 1an in thu nghiém dugc thé hién
& hinh 10 [11]. Bang 1 thé hién céc thong s6 ctia ché do
in ing v6i 5 1an in khac nhau. Kich thudc ciia mau in
1a 50x50x30 mm. Cac két qua in cta 5 1an in thé hién
& hinh 11. Cac mAu in dam bao vé d6 chinh x4c hinh
hoc, dd min bé mat in, khong bi cong vénh.

Hinh 10: cdac budc cua qua trinh in trén may in 3D-FDM
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Bang 1: théng s6 ché d¢ in ciia 5 mau

Thong 6 Miul  Mhu2  MAu3  Miud M
- Chiéu day 6p in ddu tién (mm) 04 02 02 02 02
- Chiéu day cdc 16p in sau do (mm) 03 03 03 0,15 02
-6 nétin ¢ thanh vt in 3 3 6 3 4
-6 nét in & lop trén ciing 3 3 10 8 10
-6 nétin 6 16p dudi cling 3 3 10 8 10
- Phan trim dién d?ly vt ligu trong long vt in (%) 20 40 5 10 10
- Dang dién diy Zigng  Zigng  Zigng  Zigag  Zigrag
- Dang dién kin mit trén/dui ciing Zignng  Zigag  Zigag  Zigrag  Zigrag
- Tbe 40 in thanh/vich phia trong/ngodi cia vit thé (mys) 60 60 60 60 30
~Tée do in thanh/vch khi vat in ¢6 kich thude nho (mm/s) 15 15 15 15 15
- Tbe o di chuyén khi dién vit ligu trong vit in (mms) 80 80 80 80 40
- Téc o dién déy khu vire vit in can lam dgc (mms) 2 2 20 20 2
- Toc o dién day kin mit trén vit thé (mms) 15 15 15 15 15
-Tée d in l6p ning/d (mim's) 60 60 60 60 60
~Tbc do khi in qua khe ho (Khong c6 16p dd 6 dudi) (mms) 60 40 40 40 20
- Téc d khi dién vt ligu trong nhing khe hep (mims) 2 2 2 2 2
~Tbc o di chuyén dau din khi Khong din vt ligu (mms) 130 130 130 130 130
- Duong kinh soi nhya in (mm) 1,75 1,75 1,75 1,75 1,75
- Hé 56 diin nhya | | 1 1 1
- Nhiét d déu dan/ban nhigt 6 lop dau (‘C) 20060 20060 20060 20060 200/60
- Nhiét d déu dn/ban nhigt & lop sau (‘C) 19560 19560 195660 19560 195/60

Hinh 12: chi tiét ga ddu in dwoc in boi mdy in 3D-FDM




Khoa hoc Ky thudt va Céng nghé

May in 3D-FDM hoat dong tot trén co s& cac két
qué in thir nghiém & trén. San pham in dam bao cac
yéu cAu vé do chinh xé4c hinh hoc cling nhu do min bé
mat. Vi két qua do, mot s6 chi tiét ung dung da duogc
in boi may in 3D-FDM. Hinh 12 thé hién chi tiét g4
dau in duoc in boi may in 3D-FDM vdi vat liéu ABS
thay thé cho chi tiét kim loai. Hinh 13 thé hién chi
tiét banh riang bang vt litu ABS duoc in boi may in
3D-FDM.

Hinh 13: chi tiét banh rang dioc in béi mdy in 3D-FDM
Ket luan

Mb hinh may 3D-FDM da dugc thiét ké va ché tao.
Qua trinh in thir nghiém véi vat li¢u nhya ABS cho san
phém in chinh xac vé mit kich thude hinh hoc, nhu
vay may dam bao dugc tinh nang ky thuat yéu cau.

Mot sé chi tiét bang nhya ABS lap rap trén may in
3D-FDM da duoc in thay thé cho mot sb chi tiét kim
loai.

Bai béo trinh bay cac két qua vé thiét ké va ché tao
méy in 3D theo phuong phap in FDM thugc dé tai cip
bd ma sd B2016-GHA-06 dat duoc cac tinh nang ky
thuat yéu cau.

Viéc toi uu ché do in d¢ dam bao chat luong san
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phém cho cac loai nhya khac nhau s€ dugc thuc hién
nghién cuu tiép.

Loi cam on

Nghién cvuu nay dvwoc tai tro boi Bo Giao duc va
Dao tao thong qua dé tai ma so B2016-GHA-06, nhom
nghién citu xin tran trong cam on.
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Anh huing cla tén 6 luc cudng biic dén hiéu qua khii ling suat
trong cong nghé rung khi Ging suat du

Nguyén Vin Dwong’, Bui Manh Cwong, Nguyén Pinh Chién, Nguyén Tai Hoai Thanh

Khoa Co khi, Hoc vién Ky thudt quan sy

Ngay nhan bai 25/11/2016, ngay chuyén phan bién 28/11/2016, ngay nhan phan bién 12/12/2016, ngay chap nhan dang 20/12/2016

Tan s6 luc cur(rng birc 1a thong 50 cong nghe quan trong anh hwéng dén hiéu qua cua qua trinh rung khir
ung suat dw. Két qua mo phéng bang phan mém ANSYS cho chi tiét han dang thanh cho thay rung khir
ung suat duw tai tan s6 cong huéng cho mire d bién dang cua chi tiét 16n hon va do vay hiéu qua khir rng
suét du tot hon so v6i rung ngoai tan so6 cong hwéng. Thue nghiém trén chi tiét miu han véi thiét bi rung
Kkhir wng suit duw HV21 va do tng suit dw bing phwong phap khoan 16 véi thiét bi RS200 ciing khang
dinh quy ludt anh hwéng trén cia tin sé rung. Cac két qua nghién ciru cé tac dung dinh hwéng cho viéc
lya chon tham s6 cong ngh¢ trong vng dung phwong phap rung khir wng suit dw cho cic chi tiét trong san

xuat.

Tir khéa: lwc cwdng bive, rung khir ieng sudt duw, teng sudt du.

Chi sé phén logi 2.3

Effects of applied load’s frequency on the
stress reduction result of vibration stress
relieving technology

Summary

Frequency of applied load is an important
technological parameter affecting the result of
vibration stress relieving process. Simulation
results with ANSYS package on welded sample
show that resonant vibration creates higher
deformation in samples; therefore, it can give better
results in comparison with non-resonant vibration.
The experiment on welded samples with vibration
stress relief equipment HV21 and the residual stress
measurement with RS200 system also confirm
this rule. The obtained results have been used
as recommendations for selecting technological
parameters in application of vibration stress
relieving for work pieces in realitty.

Keywords: applied load, residual stress, vibration
stress relieving.

Classification number 2.3
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Pat van de

Khir ing suat du, lam 6n dinh hinh dang, kich
thudc cho két ciu bang phuwong phap rung dong cé
nhitng wu diém ndi tréi ma cac phuong phap truyén
théng khac nhu gia héa ty nhién, u... khong co
dugc. Cu thé, day 1a phuong phap nhanh, tiét kiém
ning luong va khong lam thay d6i mau sic, thim
my, tinh chit vt liéu cua chi tiét. Dic biét phuong
phap nay cho phép khir ing suat du cho két cau
c¢6 khdi luong va kich thude 16n ma phuong phap
truyén thong 13 0 khir ing suat du khong thyuc hién
duogc [1-3]. Ban chét ciia phuong phép 13 dung luc
cudng buc tudn hoan tac dung 1én chi tiét, gay bién
dang vi mo din dén tich thoat img suat du [4, 5].
Pé ung dung cong nghé ndy cin phai quan tim
lam sang t6 anh hudng cla cac thong s cong nghé
nhu tan sb, cuong do dat luc kich thich dén hiéu
qua rung khir tng suat du trong két cdu. Tac gia
[6] d3 md phong anh huong ciia cac tham s cong
nghé dén qua trinh rung khir tng suit du cho chi
tiét banh da voi Gmg suat du tao bang phuong phap
dat tai co hoc. Nghién ctru nay phat trién nghién
ctru anh huéng cta tham sé cong nghé rung cho
chi tiét han véi ing suat du, dang chi tiét phd bién
trong thuc té. Dong thoi, tién hanh nghién ctru thuc
nghiém va tmg dung cac két qua nghién ctru trong
thuc té san xuAt.
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Mo phong so qua trinh rung khir ing suat dw

MB$ hinh hinh hoc dugc khao sat 1a chi tiét c6 ciu
tao tir 2 thanh thép han voi nhau bang k¥ thuat han
MIG. Méi thanh cé dang hinh chit nhat véi kich thuée
600x100x10 mm va duoc han doc theo canh dai. Vat
liéu dung phan tich la loai thép CT38 voi cac chi ti€u
co tinh: E = 210 GPa; v = 0,33; 6,= 210 MPa; o
380 MPa. M6 phdng dugc thuc h1en trén phan mém
ANSYS v6i mo hinh vat liéu bién cting dong hoc véi
modul tiép tuyén 6.800 MPa.

Mo phong ung suat du khi han gdm 2 budc: xac
dinh truong nhiét do cua chi tiét khi han, xac dinh ung
suét du han tir dix li¢u truong nhiét do va co tinh cua
vat li€u thay ddi theo nhiét do. Trong do, phan bd dong
nhiét trén bé mat chi tiét han dugc gia thiét theo mo
hinh phan b chuin xung quanh ngudn nhiét han [7].
Do tinh dbi xtmg cua chi tiét, dé tiét kiém dung luong
tinh toan, mo6 phéng dugc thuc hi¢én cho mot nira chi
tiét voi gia thiét ngam cung 2 dau. Hinh 1 thé hién
phan bd g suat du trong chi tiét sau han voi ché do:
dién ap han U = 20 V, dong dién han 150 A, van tbc
han 0,05 m/s.

ANSYS
R15.0

RI¥3=0 FEB 25 2016
22:10:12

NODAL SOLUTION
TIME=Z000

Y [AVG)
DMK =.412E-04
DAY =-_ TEIE+08
SMK =.ZIBE*09

X

TITEESTY
.B26Te20 .260228

=.ATeEsT .
= . 4358000 .351224

Hinh 1: phdn bé vmg sudt dir trong chi tiét sau han

M6 phong qué trinh rung khir tng suit du dugc
thyc hién trén chi tiét mo hinh véi 2 ddu ngam clng
bang céach tac dung luc cudng birc tudn hoan vao diém
gitra chi tiét. Bién do luc cudng buc duoc lya chon tur
3.000 N voi tan sé rung khac nhau: 200 Hz, 315 Hz
va 500 Hz. Két qua mo phong cho thiy, khi rung tai
tan s6 cong hudng cua chi tiét 315 Hz (hinh 2), dinh
mg sudt du trong chi tiét giam tir gid tri 220 xudng
139 MPa. Pic biét, ing suat du trén bé mat giam rat
manh, dén gia tri ¢c& 40 MPa. Trong khi d6, mo phong
rung khir Gmg suat du voi cing bién d¢ tai tan s6 ngoai
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cong hudng cho phén bd tng suat du trong chi tiét hau
nhu khong thay d6i. Piéu nay duoc g1a1 thich 1a do khi
rung tai tan sb cong hudng, mirc do bién dang cua chi
tiét 16n hon, dan d&én hiéu qua rung khir tng sut du
cao hon nhiéu.

PO3T1 3URFACES AN SYS
VALUE= Z13UR¥31 R15.0
Z13TR =
STEP=292 FEB 29 2016
SUB =37 ’ 22:03:3¢
TIME=2000.2
&_x
TR ssmeas 97meza T asapess oo amimess o0 asazess

Hinh 2: phdn bé img sudt dir trong chi tiét han sau rung tai tan sé
cong hwong 315 Hz va bién dg luc cudng birc 5.900 N

Thuc nghiém trén mau nhé trong phong thi
nghiém

Nghién curu thyc nghiém qua trinh rung khir Gmg
suét du trong phong thi nghiém duoc tién hanh cho cac
mau han dugc han theo ché do tu dong. Cac mau nho
phu hop cho diéu kién phong thi nghiém c6 tan s dao
dong riéng c& vai trim Hz, song cac dau rung khir tng
suat du hién co cling nhu cta dé tai ché tao chi tao ra
tan s6 khoéng 100 Hz. Vi véy, trong qua trinh rung, chi
tiét dugc gin cung (thao lap duoc) vao mot két cau dé
c6 thé rung & tan s6 cong huorng phu hop véi dai lam
viéc ctia dau rung khir img sut hién c6 (hinh 3).

Hinh 3: két cdu cé gin dau rung khir vmg sudt

Thiét bi rung khtr tmg suat du HV21 dugc thiét ké
che tao tai Hoc vién K¥ thuat quan sy bao gom: cac
dau rung khur tng suat dang dong co di¢n vdi qua vang
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léch tam va bo diéu khién trung tam. Thiét bi ndy co
thé tao dao dong vdi tan sb 1én dén 100 Hz va cho phép
diéu chinh bién do luc ly tdm. Thiét bi co cac chuong
trinh do tim tan sé cong hudng, chuwong trinh rung ty
dong, giam sat hién thi qué trinh rung va chuong trinh
phan tich, hién thi dit liéu rung trén mdy tinh.

Chi tiét truéc khi rung dugc do tng sudt du theo
tiéu chudn ASTM E837-01 bang thiét bi khoan 15 do
ung sudt du RS200 [8]. Trong phuong phép nay, ngucn
ta gan 1én vi tri can do tmg suat du mot cam bién do
bién dang dac biét dé thu duoc bién dang tich thoat
theo 3 phuong khéac nhau khi khoan 18, tir d6 x4c dinh
duogc tng suat du. Cam bién do st dung trong phép do
nay la tem EA-06-062RE-120, dong bg véi thiét bi va
miii khoan ¢6 duong kinh 1/16 inch (1,56 mm). Cam
bién do duoc dan ngay sat duong han va dinh hudéng
v6i truc ctia cam bién 1, song song voi duong han. Két
qua do bién dang va tinh toan bang phan mém H-drill
[9] ctia hé théng cho tng suét & vi tri chidu sdu 1 mm:

- Ung suat chinh thi nhat.
- Ung suét chinh thu 2.

- Goc giira phuong ctia ing suat chinh thir nhat va
phuong ctia cdm bién 1 (chiéu dai duong han).

Nghién ciru duge tién hanh cho 4 mau thi nghiém
gidng nhau, rung theo cac tan sé khac nhau. Trudc khi
rung, thuc hién vong quét tu dong tir 10-110 Hz dé
do tim so bo tan sé cong huong cua két cau. Voi két
ciu dang ché tao trong nghién ctru ndy c6 2 dinh cong
huong thd vao khoang 40 Hz va 80 Hz. Sau dé tién
hanh do tim tin sé cong hudng bang tay trong dai hep
32-50 Hz, két qua tan sb cong huong & ving nay la
45,7 Hz. Két qua tan s6 dao dong khi bién do bét dau
giam dugc 1y lam tan s6 cong huong (tan sé dao dong
riéng). Tan sé dao dong riéng c6 thé thay doi doi chut
giita cac mau khac nhau do su sai khac vé miu va ga
dat trong qua trinh thi nghiém.

Sau d6 diéu chinh qua ving ctia dong co rung vé vi
tri twong Gng véi momen tinh mr, = =9 kg.mm va tién
hanh rung tai tan s6 xac dinh.

- Mau 1 rung tai tan sb cong huong: f = 45,7 Hz,

thoi gian rung 15 phut.

- MAu 2 rung gan tan s gan cong hudng: f, =48
Hz, thoi gian rung 15 phut.

- MAu 3 rung tai tan s6 thap hon tan s6 cong huong:
f, = 35 Hz, thoi gian rung 15 phut.
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- MAu 4 rung tai tin s6 cao hon tan s6 cong hudng:
f, = 60 Hz, thoi gian rung 15 phut.

Ngoai ra, con c6 thém mau sé 5 dugc rung véi qua
vang l¢ch tdm tai vi tri Iéch tdm cyc dai (mr, = 11,5
kg.mm) véi ché d6 nhu mau so 4 (f, = 60 Hz).

Két qua rung khir ing suét du cho 5 chi tiét dugc
téng hop trong !oéng 1. Trong do f 1a tan s6 dao qong
riéng cua chi tiét, dugc xac dinh tu viéc do tim tan so
cong hudng trude khi rung. F__ 1a luc rung 16n nhét
(bién do luc ly tam) tao ra trong qua trinh rung, luc
rung nay lién quan dén tan sé rung va vi tri qua ving
léch tdm (momen tinh):

F .. = mr(2nf) (1)

max

Bang 1: két qua do teng sudt dir tricée va sau khi rung
0 cdc tan so khac nhau

Miu | Ché 9 rung (Hz) F . (N | ¢ Mpa) | oc,” (Mpa)
1 f,=457 742 126/25 68/-32
2 f,=48 818 118/31 72/-46
3 f,=35 438 123/45 108/46
4 f, =60 1.279 110/38 11527
5 f,=60 1.634 120/28 118/32

al”, 02” la ing sudt chinh thir nhat, ung sudt chinh thir 2 xdc dinh tir

phép do vmg sudt dw trén mau truée khi rung; 0,70, la g sudt chinh
thir nhat, ung suat chinh thir 2 xdc dinh tir phép do ung suat duw trén
mau sau khi rung khir iing sudt duw

Két qua & bang 1 cho thay, khi rung & tan s cong
huéng (mau 1) cho hiéu qua khir tng suit du manh
nhat: img suét chinh thir nhat giam tir gia tri 126 MPa
truéc rung vé gia tri 68 MPa sau khi rung. Trong khi
d6 rung & cac tan sd khac xa tan s6 cong hudng, mau
s6 3 va mu sb 4, ing suit du giam khong dang ké, dic
biét 1a véi miu 3. Nguyén nhan & day 1a do rung & tan
sb ngoai cong hudng nén mac du bién do luc tac dung
16n, dén 1.279 N véi mau 4, nhung mirc d6 bién dang
tao ra trén mau trong qué trinh rung rat nho. Do bién
dd bién dang tao ra nhé nén chua dua vat li¢u dén vung
chay déo dé gay ra hién tugng tich thoat ing suat du
theo yéu cau. Tham chi d6i véi mau s6 5, khi tang bién
do lyc rung Ién rat 1on, dén 1.634 N, song bién dang
gdy ra cho chi tiét trong qua trinh rung ciing con nho,
chua dua vt liéu qua ving bién dang nén tng suit du
hau nhu khong d6i, tir 120 xudéng 118 MPa.

Trong cac mau nghién clru, mau so 2 dugc rung &
tan sO lan can tan s6 cong huong. Két qua cho thay,
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mirc d6 suy giam ung suat du ciing dat kha cao, gan
v6i mirc d6 khtr Gmg sudt du khi rung & tan sé cong
hudng.

Ung dung cho chi tiét thuc té

Ban map dung trong cong nghiép lap rép 6 t6 1a chi
tiét co kich thude 16n duoc gia cong chinh xac. Chi tiét
nay gém tdm ban 6.000x3.000x35 mm, thép hop d&
dudi 200x120xt10x6.000 mm (s lwong: 3), thép hop
dd 200x120xt10x3.000 mm (sé lwong: 5). Trén mat
ban c6 gia cong 122 16 ®45H7 c6 vai 16 1a ®56+0,2.
Sai léch khoang cach cta 2 16 ®45H7 xa nhau nhat
(cach nhau 5.880 mm) la khong qua 0,05 mm. B9
khong phing yéu cau trén toan b tim ban khong vuot
qua 0,2 mm. Ban map nay dugc ché tao bang phuong
phap han tim thép rong 1én 4 thanh thép 16n, sau do
khoan phay phang mit trén va tién hanh khoan 15.

Phoi sau han bao gom mat tim trén c6 kich thudc
6.000x3.000x40 mm dugc han trén cac thanh thép hop
v6i khéi lugng khoang téng cong 7.100 kg. Sau khi
han bé mit chi tiét thuong bi cong va c6 tmng sudt du
kha 16n véi do cong ciia mat trén vao khoang 10 mm.
Sau han chi tiét thuong dugc ép trén may ép thiy luc
dé hdi phuc mot phan kich thude va tién hanh khir tng
suét du trudc khi phay mat trén va khoan 1. Quy trinh
cong nghé ché tao trong d6 c6 nguyén cong rung khir
mg suat du 13 bit budc. Chi tiét ban map khi rung
duoc dat trén 3 géi cao su, dat dau rung khu ing suét
tai 6 vi tri khac nhau bang thiét bi rung khir tng suat
du HV21. Tai mdi vi tri, tién hanh do tim tan sb cong
huong tw dong. Hinh 4 1 dap tmg bién do tan sb cua
chi tiét ban map khi rung khir ing suét du.
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Hinh 4: dap iing bién dg tan sé cua chi tiét ban mdp

Ttr phén tich dudng dic tinh bién do tin s6 cho thay,
néu rung tai tan sb cong hudéng 23,9 Hz, bién do dao
dong cua cac diém trong chi tiét dat gia tri 16n nhét, do
vay hiéu qua rung khir g suat du cao nhét. Vi vy, da
tién hanh rung cho chi tiét nay tai 6 vi tri & tan sé cong
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hudng, thoi gian rung tai mdi vi tri 1a 5 phut.

Sau khi rung khir g sut theo quy trinh néu trén,
chi tiét dugc phay phing mat trén (hinh 5) va khoan
16 theo quy trinh ché tao chi tiét. Két qua sau khi phay
phang mit trén dén kich thudc 6.000x3.000x35 mm
chi tiét khong c6 hién tugng cong vénh va da gia cong
dat dung sai kich thudc yéu cau. Do khong phang yéu
cau trén toan bd tim ban khong qua 0,2. Trong qua
trinh lam viéc sau ché tao, 4 ban map khong co6 hién
tugng cong vénh hay thay d6i kich thudc. Cac két qua
nay cho thay, tmg suit du sau han da duoc khir dang
ké, boi néu ton tai tmg suét du thi sau khi phay phang
mat trén s€ xay ra hién tugng cong vénh ban map va
thay doi khoang cach 18 do trang thai tmg suit du bi
pha v bai 16p vat lidu phia trén bi boc di, gy ra bién
dang & ph?m con lai. Tuong ty nhu vay, néu ton tai ung
sudt du thi sau khi khoan 15 s& xuét hién hién tuong 15
bi méo.

Hinh 5: chi tiét ban mdp dwoe phay phdng bé mdt trén
Két luan

Két qua mo phéng s6 va két qua thuc nghiém véi
mau han déu cho thay, khi tién hanh rung khtr g suat
du tai tAn s6 cong hudng cho hiéu qua khir frng sut du
tot nhat, ddc biét voi Gmg suat du tren 16p bé mit. Hién
tugng nay la do khi rung tai tan so cong hudng, bién
d6 dao dong cua cac phan tir cia két ciu cao hon, dan
dén murc d6 bién dang cua phan tir cao hon va hiéu qua
khir tmg suat du cao hon. Phuong phap rung khir tng
suat du tai tan s6 cong hudong da dugc tng dung dé khir
g suat du sau han trong ché tao chi tiét ban map dat
d0 chinh xac cao.

Loi cam on

Cdc tac gia xin tran trong cam on Chuong trinh
KC03/11-15 da tao dieu kién, ho tro cho nghién cuu
nay.
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Nghién ctiu san pham nhiét phan nhanh vo ca phé
va xenlulo, lignin tach tii vo ca phé
Tran Ngoc Thing'?, Lé Thi Thanh Huwong', H Son Lam?

"Trwong Pai hoe Cong nghiép TP H6 Chi Minh
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Bai bdo mé ta cAu tric sian phAm nhiét phin cia: vé ca phé va xenlulo, lignin tach ra tir vé ca phé. Cac
cau tir trong san pham dwgc phan loai thanh 6 nhom: khi tong hgp, hydrocarbon, hgp chat chira oxy, hgp
chat chira ni to, nwéc, than. Co' ché hinh thanh cic san pham nay ciing duwgc deé cap, phan tich dua trén

cau truc cua nguyén liéu nhiét phan.

Tir khéa: dau sinh hoc, lignin, nhiét phan, vo ca phé, xenlulo.

Chi sé phdn logi 2.4

A research on fast pyrolysis products
of cellulose, lignin obtained from coffee
husk

Summary

This paper focuses on the pyrolysis
product’s structure of coffee husk and
parted components of coffee husk: cellulose,
lignin. The product’s chemical constituents
are classified into six groups: synthetic gas,
hydrocarbons, oxygen contained compounds,
nitrogen contained compounds, water, and
char, and these products’ formation pathways
are also mentioned, analyzed based on the
structure of starting materials.

Keywords: bio-oil, cellulose, coffee husks,
lignin, pyrolysis.

Classification number 2.4
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Pat van de

Cudc cach mang cong nghiép dau thé ky XXI tai My
va chau Au ciing chinh 14 khéi diém cta cudc cach mang
nang lugng. Khoi dau 1a viée khai thac cic ngudn ning
luong diy sttc manh, giai phong con ngudi khoi su 18
thudc vao niang luong co bap don thuin, va cho dén nay
than, dau, khi thién nhién di tré nén khong thé thiéu
trong cac nganh cong nghiép va doi sdng con ngudi. Tuy
nhién, dic diém chung ctia nhitng nhién liéu nay 12 khong
thé tai tao. Diéu d6 dat ra cau héi 1a xa hoi s& nhu thé nao
néu nhu nguén nhién liéu hoa thach tré nén can kiét?

Viéc tim ra nhitng nhién liéu méi co tinh chat gan
gidng nhién liéu hoa thach 1a mot giai phap hop 1y nhét
va ¢6 thé coi 1a mdt cude cach mang ngugc cua thé ky
XXI1, giam sy phu thudc vao nhién liéu truyén théng nay.
Dau sinh hoc thu dugc tir qua trinh nhiét phan sinh khdi
dugc xem nhu 14 nhién lidu thay thé tiém nang nhat do di
tir ngudn nguyén liéu phong pha, doi dao [1]. D3 c6 rat
nhiéu cong trinh nghién ctru nhdm tim ra phuong phap
t6i uru cho san pham nay duoc cong bd trén thé gisi [2-5].
Tuy nhién, kha ning tng dung vao thuc t& san xuit ctia
mot nguén nhién liéu mdi phu thudc rat nhiéu vao tinh
chat, thanh phéan ctia n6. M&i ngudn sinh khdi khac nhau
s& cho ra mot loai dau sinh hoc khac nhau.

Vé6i dac thu nén kinh té truyén thong san xut nong
nghiép, Viét Nam 14 nudc xuat khiu gao va ca phé 1on
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thir 2 trén thé gisi [6], di kém véi d6 1a lugng phé
phu phdm néng nghiép doi dao, do do6 viéc tan dung
cac phé phu pham nong nghiép nay dé san xuat nhién
lidu, nang luong dang 1a hudng di tiém ning, giup giai
quyét van dé moi truong cling nhu bd sung mot nguén
nang lugng mai, dac biét 1a viée st dung vo ca phé va
vo trau [7]. Do vay, viéc nghién ciru thanh phan va co
ché tao thanh san pham 13 budc di quan trong dé hién
thuc hda nhiém vu tao ra nguén nhién li¢u thay thé nay.

Thuc nghiém
Héa chit va thiét bi

Céc héa chat duogc sir dung 1a hoa chat tinh khiét
ding cho tong hop, phan tich trong phong thi nghiém:
etanol (99,8%, Sigma-Aldrich), natri sunphat khan
(Trung Qudc), nudce sir dung trong thi nghiém 13 nudc
d3 qua mot lan chung cét.

Nguyén liéu trong nghién ctru nay duoc lay & huyén
Di Linh, tinh Lam Pdng. V6 ca phé sau khi thu gom tir
hong xa ctia may xay xat s& duoc loai 4m bang cach dit
trong ti sy ¢ nhiét do 110°C cho dén khi khdi lugng
khong thay d6i. Nguyén liéu nay tiép tuc dugc dem
nghién bang may nghién dao véi kich thudc 16 sang 1
mm [7].

Céc phuong phép phan tich str dung gdm: viéc phan
tich thanh phan san pham l6ng, khi dwoc thyc hién trén
may sic ky khdi phd GC-MS Agilent 6890-5973 sir
dung ¢t mao quan phan cuc 122-1334 DB624 (30 m x
0,25 mm). Pdi voi pha khi, ngoai viéc phan tich thanh
phan hop chét hitu co (HCHC), ham lugng H,, CO,
CH, cling dugc xac dinh bang may GC-MS Agilent
6890-5973 nhung st dung cot MS-5A va dau do TCD.

Ham luong nudc trong san pham long duogc phan
tich theo phwong phap chudn do thé tich trén may Karl
Fischer 803 Titrino Plus (Metrohm - Thuy S¥). Thanh
phan nguyén t6 ciia nguyén lidu va san pham than duoc
phan tich tai Trung tdm Phan tich phan loai hang hoa
xuat nhap khau chi nhanh TP H5 Chi Minh.

Nguyén liéu xenlulo, lignin sau khi phan tach tur
v ca phé duogc kiém chimg bang phuong phap phan
tich FT-IR thuc hién trén may FT-IR ctia hang Thermo
Electron Corporation.

Thanh phén nguyén liéu
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Thanh phan xenlulo: thanh phan xenlulo trong vo
ca phé dugc xac dinh bang phuong phap Kurschner
- Hanack va Updegraff [8], co s¢ cua phuong phap 1a
dwa vao tinh chat khong tan trong nudc va tinh tro dbi
voi dung dich axit, bazo loang cua xenlulo.

Ba vo ca phé sau khi da loai bo cac HCHC véi thanh
phan chu yéu gém xenlulo, hemi xenlulo, lignin va tro
duoc thuy giai trong dung dung dich axit axetic va axit
nitric dé lai thanh phan xenlulo khong tan. Tir d6 ta
¢6 thé xac dinh ham luong xenlulo trong vo ca phé.
Phuong phép nay ciing duoc sir dung dé tach xenlulo
1am nguyén liéu cho nhimg nghién ctru tiép theo.

Thanh phan lignin: ham luong lignin trong vo ca
phé dugc xac dinh theo phuong phap Klason (GT/T
2677.8-94) [9]. Theo do, vo ca phé sau khi da loai cac
HCHC s& dugc chiét tach bang dung dich H,SO, 72%.
Hon hop duoc ngdm khudy tron ¢ nhiét d6 phong trong
2 gi0, sau do dugc pha loang thanh dung dich axit 4%
bang nudc cit va phan tng trong 4 gid ¢ nhiét do soi
cua dung dich, lignin khong tan s€ dugc loc rura cho
dén khi pH dat 7 thi s€ dugc can va xac dinh hi¢u suit.

Tro: ham lugng tro trong vo ca phé dugc xac dinh
theo tiéu chuan ASTM D1762-84 [10]. Trong d6, mau
v6 ca phé dugc ddt trong ti nung & 750°C dé phan hiy
céc thanh phan hiru co, phan con lai 13 lugng tro trong
vo ca phé.

Do 4m cua nguyén lidu: d6 am cia vo ca phé
nguyén liéu ban dau duoc xac dinh theo phuwong phap
sdy kho TCVN 1867:2001 [11]. MAu duoc sdy trong til
sdy & nhiét o 105+2°C cho dén khi khbi luong khong
thay doi. Khi d6, do giam khdi luong ctia mau chinh 1a
d6 am cta nguyén liéu.

Quy trinh nhiét phdn

Thiét bi nhiét phan 13 éng inox hinh tru c6 duong
kinh 60, dai 200 mm v&i day hinh non, phan dat trong
10 gia nhiét dai 100 mm c6 két ndi véi bd phan didu
khién nhiét d6 PID. B phan ngung tu dang 6ng Vol
long dng duoc 1am mat bang hdn hop da, mudi NaCl.
Khi mang (N,) qua b phan diéu khién luu luong trudc
khi di vao thi€t bi nhiét phan theo hudng tir dudi 1én.
Bo phan nap liéu lién tyc dugc dan dong béi mo to
cong sudt 60 W véi tbe do quay duoc didu khién dé co
thé thay ddi van toc nap li¢u theo yéu cAu.
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Hinh 1: so' dé nhiét phan

Diéu kién nhiét phan nhanh khong xuc tac cin ctr
vao két qua nghién ctru t6i uu hoa thuc nghiém voi gia
tri t6i wu (tai H = 36,59%). Trong d6, nhiét do 450°C,
luu lugng khi mang 4 lit/phut, kich thudc nguyén li¢u
1 mm, thoi gian luu 4,2 gidy [7].

San pham khi thoét ra tir qua trinh nhiét phan duoc
liy gian doan bang bo lay khi nham ngan chin sy xam
nhap cta khong khi bén ngoai va phan tich thanh phan
bang may GC-MS.

San pham long thu dwoc sau qua trinh ngung tu
dugc phéan tich ham luong nuée trude khi tién hanh
loai nudc bang Na SO, khan, sau d6 phan tich thanh
phan chit long bang may GC-MS theo phuong phap
phan tich cua D.K. Shen va cs [12]. Than cta qua trinh
nhiét phan dugc xac dinh thanh phan nguyén tb trén
may Horiba EMGA 930.

Két qua va thao luan
Thanh phan nguyén liéu

Thanh phéan cac chat trong vé ca phé duoc thé hién
trong bang 1.
Bdng 1: thanh phén v cd phé

STT Thanh phan ligno - xenlulo Ham lwgng (%)
1 | Doam 8,00
2 | Cac HCHC chiét xuat 5,20
3 Xenlulo 27,00
4 Hemi-xenlulo 25,30
5 Lignin 26,46
6 Tro 8,04
Téng 100

Ghi chii: (*): ham luong hemi-xenlulo dwoc tinh toan dya trén 56 liéu
da biét cua cdc thanh phan con lgi

Xenlulo va lignin c6 lap tor vo ca phé dugc phan
tich pho hong ngoai IR. Két qua IR ciia vo ca phé trudc
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khi phan tach thanh cac thanh phan riéng biét dugc thé
hién trong hinh 2.

100 JAU VO CG DANG MANH AU NAU Thi Jf 14 13:30.42 2016 (GUT+07.00)
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Hinh 2: phé IR ciia v6 ca phé sau khi da logi cdc HCHC

Két qua IR cia mau xenlulo tong hgp & phong thi
nghiém (hinh 3) cho thdy, hap thu ¢ s6 song 3.442 cm’!
thé hién dao dong cua nhom O-H, hip thu & 2.920
cm’ thé hién dao dong giin C-H nhém methylene va
methyl. Trong vung dic trung, dao dong ctia methylene
va nhom methyl (dao dong udn va kéo cit) duoc biéu
dién boi hap thu 1.462 cm™ va 1.426 cm!, hip thu & s6
song 896 cm™ mé ta dao dong cua lién két C-0O-C & cau
nbi p(1-4) glycosidic dic trung trong phan tir xenlulo.
Ngoai ra dao dong cua lién két C-O-C trong két cau
ctia pyrano ciing dugc biéu dién boi hip thu 1.163 cm™!
va 1.059 cm!. Tir d6 ta ¢6 thé thiy mau tong hop mang
day du dic trung cua xenlulo.

% Trasnitance Absoebance

wwwwwwwwwwww

IR cua Xenlulo theo [13] IR xenlulo tir vo ca phé

Hinh 3: phé IR ciia xenlulo tir vé cd phé

Véi lignin, pic hap thu & 1.609 cm™ va 1.502 cm’!
md ta cho dao dong dan ctia ndi d6i C=C trong khung
benzen. Hap thu ¢ 3.392 cm! biéu dién cho nhom OH,
mili hap thu & 2.926 cm™! thé hién dao dong gidn C-H
nhom methylene va methyl, hip thu & sé song 2.850
cm’! dic trung cho nhém methoxy gin lién véi vong
thom, hap thu 1.709 cm! 1a mé ta dao dong C=0 trong
aldehyde hodc keton, carbonyl. Trong vung ddc trung,
dao dong cua methylene va nhom methyl (dao dong
udn va kéo cit) dugc biéu dién boi hap thu 1.459 cm™!
va 1.425 cm™, dao dong cua C-H trong vong benzen
thé hién ¢ hap thu s6 séong 867 cm™. Lién két C-O
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trong cau tric phenol thé hién & budc hap thu 1.213
cm™ (hinh 4).

104013

4000 3500 3000 2500 2000 1500 1000 500
Wavenumber / cm™

IR cua lignin theo [14] IR lignin tir v6 c phé

Hinh 4: phé IR ciia lignin tir vo cd phé
Nhiét phén tirng thanh phdn civia vo ca phé
Két qua nghién ctru nhi¢t phan vo ca phé, xenlulo,

lignin tach tir vo ca phé dugc tong hop trong bang 2.

Bdng 2: co cau san pham nhiét phan khéng xiic tac

Nguyén li¢u ban diu ’t‘l:'ilo"lc‘;‘;;le‘ télglilgtrliil:zé Vgﬁc ?o‘;?é
ca phé HCHC
STT San phim % Khéi luong O/l‘]ulgnhgi (Vl"uléﬁgi
1 (CPIIi )CO’ €O, 20,33 15,20 21,63
2 Hydrocarbon 12,47 4,16 8,50
3 | HCHC chira ni to 3,30 3,50 5,59
4 | HCHC chia oxy 20,61 33,48 10,62
5 |Ho 25,00 28,86 19,56
6 | Than 18,20 14,80 34,10
Téng 100 100 100

San pham thé hién trong bang 2 cho théy, sy phu
hop giita cac thanh phan voi nguyén lidu dau vao. Ty 18
tao thanh khi tong hop ctia ca 3 loai nguyén liéu tuong
d6i can bang, chtng té co ché phan timg gbc mach hoat
dong mot cach théng nhit va twong dong, khong phu
thudc nhiéu vao ngudn gbe nguyén lidu. Gia tri nay &
lignin ¢ giam hon vi ban chat ciu tric cua nd c6 dic
thi riéng, dugc gidi thiéu ¢ phan sau day:

Ty 1¢ hydrocarbon gitra xenlulo, lignin va vo ca phé
c6 su khac biét rd. Trong khi xenlulo cho ham Iugng
hydrocarbon 1a 12,47% thi lignin chi dudi 5,00%.
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Ty 1¢ HCHC chtra oxy cua lignin dat 33,48% so
v6i120,61% va 10,61% cua xenlulo va vo ca phé tuong
g, pht hop vdi co ché cit mach cua cac nguyén liéu
nay.

Céc hop chit chira ni to chi yéu ndm trong ciu tric
ctia vo ca phé, nén hop chat chira ni to trong san pham
nhiét phan xenlulo va lignin 14 két qua cta su phan
tach khong hoan toan nguyén li¢u.

Su hinh thanh nudc trong san pham 1a qua trinh két
hop giita gbc tu do H' va HO" cong véi lugng nudce
trong nguyén li€u (khoang 8,00%).

Than tao thanh sau phan tng ctia vo ca phé nhiéu
nhat va chiém khoang 34% vi qua trinh polyme hoa
xdy ra trong phan tng nhi¢t phan. Mat khac, trong vo
c6 mdt lugng nhya va polyme tu nhién nén ham lugng
than ctia nguyén liéu nay cao hon so v6i xenlulo va
lignin tach ra tur no.

Co cau, co ché hinh thanh san pham tir nhing
nguyén liéu khac nhau dugc thé hién nhu sau:

Nhiét phin xenlulo: két qua phan bd san phim cua
qué trinh nhiét phan xenlulo tach tir vo ca phé dugc thé
hién trén hinh 5.

% khdi luong
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25 33
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Hinh 5: cdu triic san phdm khi nhiét phéan xenlulo

Ham luong nudc chiém 25,1% trong tong san pham
c6 thé duoc giai thich do xenlulo dugc cAu tao tir cac
mat xich p-D-Glucose lién két v6i nhau bang lién két
1.4 glucocid. Vi thanh phan oxy chiém 46,25% trong
thanh phan nguyén liéu va da phan ¢ dang nhém chirc
-OH nén qua trinh dehydrate dién ra manh mé.
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Ty 1¢ va sy hinh thanh cac san phém khi nhiét
phan xenlulo c6 thé giai thich boi cu tric ciia mach
xe;nlulo-hemixenulq tao thuan lgi cho viéc cit mach C .
de tao thanh cac goc ty do "CH, "OH, ‘H, ‘CO... Cac
gbc tur do nay nhanh chong tai cdu truc dé tao thanh céc
san pham nhu CH,, H,0, H,, CO va CO,. Qué trinh ct
mach c6 thé duoc biéu dién theo hinh 6.

S o o OH  cH,0H CH,OH
7 o §
o ot~ T O _, (=0 —» (=0 + CO
0
Y Non ~ H, H,
H "HO

C s - CHy

1 o CHOH 7 ¢=0 _ | 5. co
_|_/on oL oH - HE—oH &-13

\ . OH éH HO

2] v
H S drion « CH:0H | CH, CH; o+ o
. .

HO "HOH o

CHy

zJ:nZ

A OH CH,OH CH,OH
<o o é*‘)a _o * CHO —= CO + H,
*{_ _OH H Hy

| éHZOH

co CHO

’ &
— CHO CHO Cc—o0

O bn, bo v dwon o dm o EHJ + co
Sron );Hg 1,0 H,OH

H,0H

Hinh 6: co ché hinh thanh san phdam ciia qua trinh nhiét phan xenlulo
Nhiét phan lignin: két qua phan bo san pham cua
qué trinh nhiét phan lignin tach ra tir vo ca phé dugc
thé hién trong hinh 7.

% khidi lugrng
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Hinh 7: cdu triic san pham khi nhiét phan lignin

CAu trac cta lignin chi yéu 13 hydrocarbon c6
nhén benzen dugc két ndi véi nhau theo nhiu dang
lién két, cac phéan td, don vi trong lignin ciing khong
ddng nhat ma bao gébm nhiéu loai nhu: synapylancol,
spirodienone, coniferylalcol phenylcoumaran.. - qua
trinh nhiét phan cac lién két bi bé gy tai cac cau ndi
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C-O tao ra cAc tién cht lignin alcohol va cac san pham
nhe¢ nhu formadehyde, metanol, metan... (hinh 8).

?'E-rm ?*—E'ﬁ
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Hinh 8: co ché hinh thanh san pham ciia qud trinh nhiét phan lignin

Nhiét phan vo ca phé: két qua phan bo san pham
cua qua trinh nhiét phan vo ca phé thé hién trong hinh
9.
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Hinh 9: cdu triic san pham khi nhiét phdn vé cd phé

Vé ca phé 1a hon hop cuia xenlulo-hemixenlulo va
lignin cong thém mot lugng 16n nhya va polyme nén
co ché ctia qua trinh nhiét phan vo dé hinh thanh céac
san pham tuong tu nhu co ché cua lignin va xenlulo
tich ra tir nd. Diém khac biét 16n nhét la sy hinh thanh
than 1a san pham polyme hoa ciia phan tg nhiét phan
va polymer ty nhién ton tai trong chinh no.

Két luan

V&1 muc dich nghién ctru st dung vo ca phé dé
tao gia tri gia tang cho san pham chu lyc cua vung
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Tay Nguyén la cay ca phé, trong cong trinh nay chiing
toi da tach xenlulo va lignin tir vé ca phé va st dung
phuong phap nhiét phan nhanh khong xuc tac dé khao
sat co cAu san phdm hinh thanh sau phan tng va so
sanh v6i két qua nhiét phan vo ca phé dé tir do xay
dung quy trinh ché bién vo ca phé. Két qua nghién ciru
cho thiy:

Su hinh thanh cac san pham khi nhiét phan khong
xuc tac xenlulo, lignin tach tir vo ca phé hoan toan phu
hop vé co ché va cdu trac san phdm clia cac cong trinh
nghién ciru da cong bd vé nhiét phan nhanh xenlulo va
lignin sach.

Mot luong 16n khi tong hop (H,, CO, CO,, CH))
hinh thanh trong qua trinh nhiét phan nhanh vo ca phé
cling nhu xenlolo va lignin tach ra tir no, ching té qua
trinh ndy ciing tuan theo co ché gbc mach nhu nhiét
phan hydrocacbon trong hoa dau.

V6 ca phé voi dd am 8% c6 thé thuc hién phan tng
nhi¢t phan nhanh khong xtc tac ¢ nhiét do 450°C, luu
luong khi mang 4 lit/phut, kich thudc nguyén li¢u 1
mm, thoi gian luu 4,2 gidy dé nhan mot s6 san pham
c¢6 gia tri nhu khi tong hop (21,62%), hydrocarbon
(8,49%), cac HCHC chta oxy (10,61%) va than
(34,10%).
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Nghién ctu xu I quéng urani ving Pa Lua - Pa R6,ng da agglomerat hoa
bang phuong phap hoa tach dong

Tran Thé Pinh’, Than Vin Lién, Pham Thi Thiy Ngan

Vién Cong nghé xa hiém, Vién Nang heong nguyén tir Viét Nam

Ngay nhan bai 18/11/2016, ngay chuyén phan bién 23/11/2016, ngay nhan phan bién 12/12/2016, ngay chap nhan dang 22/12/2016

Bai bao gi6i thiéu két qua nghién ciru xir Iy quing urani ving Pa Lira - Pa Rong da agglomerat hoa bing
phuwong phap hoa tach déng. Phwong phap nay cé gia chi phi dau tw twong ddi thap cho viéc thu hdi urani
tir cac loai quing ham lwong thip. Cac két qua thwc nghiém chi ra rang, quing urani ving Pa Lira - Pa
Rong (tinh Quang Nam) chira 0,0905% U dwoc xir Iy bing phwong phéap hoa tach dong véi cac diéu kién:
kl:ch c6 hat quang <1,0 cm (qua sang 90%), 46 Am cu,"la khdi quzflrng 8%, chi phi axit H SO, 35 kg/tan quing,
nong d(}, axit H2§O , 50 g/1, chat oxy héa MnO, 4 kg/tan quing, toc do twdi 30 I/m?/h, thoi gian xir ly 11 ngay,
hi¢u suat thu hoi urani > 90%, dudi quing thai c6 ham lwgng urani < 0,01%.

Tir khéa: agglomerat, hoa tich dong, Pa Liva - Pa Rong, quing urani.

Chi sé phén logi 2.4

Research on the processing of Pa Lua - Pa Rong
uranium agglomerated ore by the heap leaching
method

Summary

This paper presents the results of Pa Lua - Pa Rong uranium
agglomerated ore processing using the heap leaching
method. This technique can offer a relatively low capital cost
method for recovering uranium from some low grade ores.
The experimental results showed that the Pa Lua - Pa Rong
(Quang Nam province) uranium ore containing 0.0905% U
was treated by heap leaching method with the conditions:
Ores as coarse as < 1.0 cm (passing 90%), moisture of ore:
8%, consumption of H,SO,: 35 kg/tone of ore, concentration
of H,SO,: 50 g/, MnO, oxidant: 4 kg/tone of ore, rate of
irrigation: 30 1/m*h, the entire treatment cycle: 11 days,
recoveries of U: > 90%, and the leached tails containing <
0.01% U.

Keywords: agglomerate, heap leaching, Pa Lua - Pa Rong,
uranium ores.

Classification number 2.4

*Tac gia lién hé: Tel: 0908422712
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Hoa tach déng di tré thanh phuong
phap duoc st dung rong rai trong viéc
xur Iy cac loai quing vang, bac, dong va
urani ¢6 ham lugng thap. Qua trinh hoa
tach doi hoi khdi quang phai c6 do thim
tuong ddi tot va vat liéu phai co su dong
déu dé tranh viéc tao kénh cua dong dung
dich. Cac phan quing néu khong dugc
tiép xtc tot voi dung dich s& khong duoc
hoa tach hodc rira tt [1-3].

D6 tham khong tot cua dong quing
la mot trong nhitng nguyén nhan cé anh
hudng rt 16n t6i qua trinh hoa tach déng
va hiéu suét thu hoi. Két qua nghién ctru
tai Vién Cong ngh¢ xa hiém va céc tai liéu
tham khao trén thé gidi chi ra rang, cin
phai nghién cttu sau hon nira trong cong
nghé xtr Iy quang urani cat két nghéo theo
phuong phép hoa tach dong. Mot trong
cac van dé can nghién ctru hoan thién 1a
cai tién ky thuat hoa tach tham véi viée
st dung qué trinh agglomerat héa quang
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dau vao nham cai thi¢n tinh tham ctua khoi quang, nang
cao d§ on dinh cua dong va kha ning phan bo dong
dung dich trong khoi quang va cudi cung la nang cao

hon hiéu suét thu hoi urani [4-6].

Muc ti€u ctua qué trinh agglomerat hoa 1a cac hat
nhé duogc tap hop lai hodc cac hat nhé duge bam vao
cac hat 16n hon qua mot qua trinh xir Iy dé tao ra céac
hat c6 kich thudc 16n hon, déng déu hon, chiu dugc luc
nén ép nhung c6 do thdm tot ¢& dam bao cho qua trinh
rira khong bi han ché boi su gy tic, bit cac dudng dan
cua dong dung dich; quang sau khi agglomerat phai
giit dugc bén trong mdi truong hoa tach bang axit [7,
8]. Qué trinh agglomerat hoa c6 thé lam giam thoi gian
hoa tach, ting hiéu suat thu hdi (ddng thoi lam giam
ham luong urani trong ba quang), cho phép viéc xay
dbng thuan loi hon, va khi d6 tang phan tiép xtic giita
quing va tic nhan hoa tach do tao ra khoang trong
trong khdi quing nhiéu hon.

Bai bao gidi thiéu két qua nghién ciru da dat dugc
vé viée xr Iy quang urani viing Pa Lira - Pa Rong (tinh
Quang Nam) dd agglomerat héa bang phuong phap
hoa tach ddng, trong d6 tip trung nghién ctru anh
hudng ciia ndng do axit, chi phi axit, chi phi chat oxy
héa va tc do tuéi dén hiéu suat thu hdi urani.

Vat lieu va phuong phap nghién cuu
Nguyén liéu, héa chit va thiét bi

Quéng urani dugc st dung cho nghién ctru la loai
quing nghéo ving Pa Lira - Pa Rong c¢6 ham lugng
U,0, =0,0905%. Quéng dugc gia cong dén kich thudc
<1 cm (90%). Sau qua trinh gia cdng, thanh phan do
hat < 600 um chiém 18%.

Hoa chét sir dung la: axit H,SO, k¥ thuat va MnO,.
Heé thiét bi agglomerat dang thung quay lam viéc lién
tuc, cong sut toi da 150 kg/h. H¢ hoa tach tham 1a cot
nhya PVC c6 duong kinh 0,105 m va chiéu cao 1,2 m.
Ngoai ra con st dung: may dap, may nghién, thiét bi
sang, may tron, cin, ti siy, may do thé oxy hoa - khur

va pH, may do d6 am. ..

Phuwong phdp nghién ciru
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Khao sat hiéu suit hoa tach quiang urani di
agglomerat bang phuong phap hoa tach déng voi cac
thong sb tong chi phi axit 1a 35 kg H,SO 4/ta”'m quang,
trong do chi phi axit cho cong doan agglomerat hoa
chiém khoang 2/5 tong chi phi axit; d 4m cta khoi
quang sau khi agglomerat 1a 8%, hoa tach ddng duoc
tién hanh v&i ndng do axit 50 g/l va khéi lugng quing
cho mgt me hoa tach 1a 10 kg.

Pé xac dinh ham lwong urani va cac nguyén to
khéc, nghién ctru da sir dung cac phuong phép phan
tich nhu phwong phap phan tich tric quang trén may
SPECTRONIC 20D (USA), phuong phap chuan do
urani bang K,Cr,0, (Davis and Gray method), phuong
phap phan tich phd khéi plasma cam tng (ICP-MS
Agilent 7500a), phuong phap phan tich nhiéu xa
Ronghen (SIEMENS D5005)...

Két qua va thao luan

Xdc dinh cdc thong soé ciia qud trinh agglomerat
hoa qudng trwdc khi hoa tach

Quing urani ding dé nghién ciru ¢6 ham luong U0,
13 0,0905%, quing dugc gia cong dén kich thude < 1
cm (90%). Két qua phan tich bang phuong phap nhidu
xa Ronghen cho thay, khoang vat chu yéu chira trong
quang la thach anh, plagiocla, albit, calcit, kaolinit,
sericit. Khoang chira urani chu yéu trong quing la
nasturan. Vé dinh luong, thach anh chiém 58-70%,
albit chiém 9-16%, plagiocla 5-11%, calcit 1-4%.

Quing duogc gia cong xong, sau d6 tién hanh cong
doan agglomerat hoa v6i cac thong sb cu thé nhu sau:
str dung chét két dinh 14 axit H,SO, v6i khéi luong 1a
15 kg/tan quing, nong d6 dung dich axit 250 g/1, thoi
gian agglomerat 1a 10 phut va tbc do quay cua thiét
bi agglomerat 15 vong/phut, luu lugng tudi dung dich
axit H,SO, la 20 I/h va do 4m cua khdi quang la 8%.

Nghién ciru cdc yéu té anh hwéng dén qud trinh
xit Iy quéng urani da agglomerat héa bang phwong
phdp hoa tich dong

Mo ta thi nghiém: hé thong thi nghiém gdm cac cot
nhya PVC c6 duong kinh trong d = 0,105 m, chiéu cao

49
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H = 1,2 m. Tac nhéan hoa tach axit dugc cung cip bang
cac bom dinh lugng. Trong thi nghi¢ém nay, nap 10 kg
quang ban dau (c& hat < 1 cm) di agglomerat hoa vao
cOt thi nghiém PVC. Tudi dung dich axit sunfuric co
ndéng do 50 g/l vao dinh cot véi tée d6 30 1/m¥h. Méc
tinh thoi gian hoa tach 1a thoi diém pha l6ng di ra khoi
dau dudi cta cot. Tudi dén khi nao dung dich 16 ra &
day cot co pH < 1 thi dimg, dé chay hét qua 1 ngay thi
tuoi tiép. Xac dinh thé tich tudi va thu, néng d0 urani,
sit trong mdi lan tudi.

Tién hanh hoa tach khi bom toan bo dung dich axit
d3 chuan bi va thu dung dich di chay qua cot lam dung
dich hoa tach. Rira bang dung dich axit sunfuric lodng
(1/1000). Thu toan bd dung dich hoa tach + dung dich
rira: xac dinh thé tich, phan tich ham lugng urani, st
trong dung dich sau ciing va ba thai dé tinh hiéu suét
thu hoi.

Nghién ciru dnh hiong ciia nong do axit dén hiéu
sudt thu hoi urani:

Thi nghiém duogc tién hanh véi cac thong s6 nhu
sau: ndong do axit sunfuric thay déi tir 30, 50 va 75 g/,
chi phi MnO, 4 kg/tan quing, toc d¢ tudi 30 I/m¥/h, chi
phi axit 20 kg/tan quing.
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Hinh 1: anh hwéng cia nong dg axit t6i hiéu sudt thu hoi urani

Tir hinh 1 cho thay, hiéu suat cta qua trinh hoa tach
ty 18 thuan véi ndng d6 tac nhan hoa tach. Tuy nhién,
ndng do axit khong nén duy tri qua cao, vi trong quing
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urani con chira cac tap chit khong mong mudn khéc,
khi ting nong d¢ axit s& lam ting kha ning hoa tich
ctia tap chat, lam giam tinh chon loc va san phim dung
dich thu dugc s& chira nhiéu tap chat, giy khé khan cho
cac giai doan xtr 1y tiép theo. Qua sb liéu thuc nghiém,
chung t6i da lya chon duoc néng do axit sunfuric & 50
g/l 1a phi hop, cho hiéu suat thu hdi dat 90,58%.

Nghién cuu anh huong cua chi phi axit den hiéu
suat thu hoi urani.:

Thi nghiém duoc tién hanh véi cac théng sd nhu
sau: chi phi axit thay doi tir 10, 15, 20, 25 va 30 kg/tin
quang; chi phi MnO, 4 kg/tan quing; nong do axit 50
g/l; tde do 30 I/m¥h. Su phu thudc cua hi¢u suét thu
hoi urani vao chi phi axit dugc chi ra & hinh 2.
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Hinh 2: dnh hudng cia chi phi axit t¢i hiéu sudt thu hoi urani

Két qua thi nghiém cho thdy, trong qua trinh hoa
tach do ty 1& 1ong/rin tuong ddi thap dung dich axit
khong thdm siu vao trong hat quing do vay phan 16i
bén trong hat quang c6 kich thudc 16n khong phan ing
véi axit, luong axit van con du trén bé mat hat quang.
Khi ting chi phi axit thi ty 1& sat va cac tap chat khac
tan vao dung dich nhiéu hon so v&i urani. Do d6 phai
lya chon mot chi phi axit thich hop dé mot mat tranh
tiéu hao axit khong can thiét, mat khac viéc ting nong
d6 tap chét trong dung dich c6 anh huong rat 16n t6i
qué trinh xtr Iy dung dich bang trao d6i ion. Nhu vay
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qua két qua thi nghiém cho thy, v&i chi phi axit 20 kg/
tan cho hiéu suat thu hoi urani dat 90,58% 1a mirc chi
phi phu hop.

Nghién ciru anh hwéng ciia chi phi chdt oxy héa dén
hiéu sudt thu hoi urani:

Thi nghiém dugc tién hanh véi cac théng sd nhu sau:
chi phi MnO, thay déi tir 2, 3, 4 va 5 kg/tén, toc do tudi
30 1/m?/h, chi phi axit 20 kg/tin, ndng d¢ axit 50 g/I.
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Hinh 3: anh huong ciia chi phi MnO, t6i hiéu sudt thu hoi urani

Két qua ¢ hinh 3 cho thay, néu chi phi chat oxy hoa
nho hon 3 kg/tan quing, khi d6 hiéu suat thu hoi urani
khong cao do lugng Fe* khi d6 chwa chuyén hoan toan
thanh Fe**; con khi chi phi chat oxy hoa 16n hon 4 kg
/tin quing, khi d6 hiéu suat thu hoi urani ting khong
dang ké do s& 1am ting qua trinh hoa tan tap chat.

Tir két qua thuc nghiém cho thay, chi phi chat 6xy
hoa duoc chon la 4 kg/tén quang, vira cho hi¢u suét thu
hdi urani dat 90,58% vira thu duoc dung dich c6 thé
6xy hoa khtr trung binh, giam dugc ndng do ciia mot
sb kim loai co kha nang canh tranh v6i urani khi trao
dbi ion ¢ nhirng budc tiép theo.

Nghién cuu anh hwong cua toc do tuoi tac nhan

hoa tach den hiéu suat thu hoi urani:

Thi nghiém dugc tién hanh véi cac thong s6 nhu
sau: toc do tudi thay doi tir 10, 20, 30, 40, 50 1/m%/h;
chi phi MnO, 4 kg/tan, chi phi axit 20 kg/tin, nong do
axit 50 g/1.
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Hinh 4: anh hwong cua téc do tudi t6i hiéu suat thu hoi urani

Két qua thuc nghiém cho thiy, khi ting toc do tudi
tir 10 I/m*h dén 50 I/m*h thi cho hi¢u suat thu héi
urani tang, tuy nhién khi ting tiép dén 40-50 /m*h
thi hiéu suat thu hdi urani khong tang nhiéu, vi khi
tang toc do tudi thi téc d6 dich chuyén twrong ddi giira
hat quing va dung dich hoa tach ting lam ting toc do
khuyéch tan trong va ngoai, do dé téc do phan tmg xay
ra nhanh hon, nhung néu ting toc do tudi ti 40-50 1/
m%h s& c6 hién tuong chay theo kénh do ¢6 su phan bd
khong dong déu cac cap hat dan dén higu suat hoa tach
urani giam va c6 thé gy ra hién twong cac hat quing
bi v& ra, dan dén kha niang di chuyén cua dong dung
dich khé khin hon. Qua két qua thi nghiém c6 thé thy
véi toe do tudi 30 I/m*h cho hiéu suat thu hdi urani
cao (dat 90,58%).

Két luan

Nghién ctru di xac dinh duoc cac yéu té anh huong
dén hiéu suét thu hoi urani khi tién hanh xir Iy quing
cat két urani ham luong thip ving Pa Lira - P4 Rong
béng phuong phap hoa tach déng c6 s dung qua trinh
agglomerat hoa quing dau vao. Cac thong sb cu thé
cho tirng giai doan trong quy trinh nhu sau:

- Giai doan gia cong: quang nguyén khai duoc gia
cong qua hai bac bang may dap trung va may dap nho
dé thu nhan duoc quing co kich thude < 1 cm (90%).

- Giai doan agglomerat héa: 46 am khdi quing
8%, toc do quay ctia thiét bi 15 vong/phut, chi phi axit

o1
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H,SO, 15 kg/tan quéang, nong do axit H SO, 250 g/,
luu lugng tudi dung dich 20 I/m?%h.

- Giai doan hoa tach déng: chi phi axit H,SO, 20
kg/tan quing, ndng do axit H,SO, 50 g/l, chi phi MnO,
4 kg/tin quang, toc do tudi dung dich hoa tach 30 I/
m?/h; thoi gian hoa tach 11 ngay, hiéu sut thu hoi
urani dat trén 90%.
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Nghién ciiu tuyén quang dudi mau cong nghé md sat Ban Ludc, tinh Cao Bang
bang phudng phap nung tii hoa - - tuyén tu

Pham Hoe'", Nguyén Pinh Tiét', Trin Thanh Phic?, Kiéu Cao Thiing?

1Céng ty C6 phdn khodng san va luyén kim Viét Nam
2Vién Khoa hoc dia chdt va khoang san

3Céng ty TNHH dau tir va phat trién céng nghé Vin Cuong

Ngay nhén bai 6/9/2016, ngay chuyén phan bién 9/9/2016, ngay nhan phan bién 25/9/2016, ngay chip nhan ding 12/10/2016

DPé c6 dwge mot so do cong nghé nung tir hoa - tuyén tir hop 1y cho quing dudi midu CNBL-I mé sit Bin
Ludc, nhém nghién ciru da tién hanh nghién ctru thir nghiém cac yéu to6 anh hwéng dén cac chi tiéu tuyén
nhw nhiét dd nung quing; ham lwong chét hoan nguyén trong phéi li¢u nung (ham hrgng %C); thoi gian
lvu miu trong 16 nung va nghién ciru ché dj tuyén tir quing sau nung. Qua trinh thwe hién chi thu dwogc
két qua ctia miu M < 2, con miu M < 0,1 khéng cé tinh kha thi khi ding phwong phap nung tir héa - tuyén
tr.

Két qua nghién ctru ciia miu M < 2 da xay dung duwoc so dd0 cong nghé nung tir héa - tuyén tir tdi wu cho
dudi quing sit miu CNBL cip hat <2 mm. Trén so' d0 nay dwa ra dwgc cac chi tiéu tuyén hop Iy nhw nhiét
dd nung 850°C, ham lwgng chat hoan nguyén 10%C, thoi gian luu miu trong 16 60’ va tuyén tir ¢é6 cudng
dd tir trrong 800 otxtet. Véi ham lwong sit nguyén khai ciia dudi quiing miu M < 2 1a 29,84%, sau khi
tuyén thir theo so' dd tdi wu quy md phong thi nghlem da thu dugc tinh quang c¢6 ham lwgng Fe 57-58%,
twong wng véi thuc thu la 75-78% va phan san pham thai (dudéi) c6 ham lu’(rng Fe con lai dudi mire cho
phép (khoang 10,55%). Py la cong nghé hop ly dé tuyén lai quing dudi miu cong nghé Bin Ludc nhim
tan thu tai nguyén va biao vé moi truong.

Tir khéa: cong nghé sit Cao Bang, tuyén quing dudi, tuyén qudng sit Bin Luc.

Chi s6 phin loai 2.5

Pat van de khai voi ham lugng st khoang 33-35%, trong d6 cap
hat < 2 mm chiém khoang 8-11% vé&i ham luong st

Hién nay trén thé gi6i trong mot s6 mo sat magnetit ) :
29,84% va cap hat < 0,1 mm chiém khoang 9-13% voi

¢6 tinh kha tuyén cao, viéc khai thic quiang c6 ham

luong Fe td1 thiéu phai dat 17% va duoc ché bién
lam giau theo cac quy trinh cong ngh¢ khac nhau [1].
Dé san xuit sat xop, Cong ty Co phan khoang san va
luyén kim Viét Nam (MIREX) chu yéu st dung ngudn
quang sit c6 thanh phan khoang vat chinh 1a magnetit
(Fe,0,) & Cao Bang [2]. Quing dugc khai thac chuyén
vé xudng san xuat nguyén lidu ciia Cong ty dé tuyén
ldy quing tinh c6 ham luong tong sit > 65% (TFe >
65%) nham phuc vu san xuat sat xp co chat lugng
(TFe = 90%).

Phan quing thai (quing dudi) sau qua trinh tuyén liy
quang tinh [3] tiép tuc dugc gia cong phén tich va thay
con chiém khoang 21-22% trong lugng miu nguyén

“Tac gia lién hé: hoepham@mirex.vn
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ham luong sit 35,5%. Nhu vay, so véi ham luong quing
nguyén khai dugc dua vao khai thac (17%) thi con cao
chua thé thai dugc. Dé tranh that thoat tai nguyén va
bao vé mdi truong, Cong ty dd dé xuit va duoc Bo
Khoa hoc va Cong nghé giao thyc hién Dy an KH&CN
“Hoan thién cong nghé san xudt sit xdp va nghién ctru
su dung sat xop dé luyén mat s6 thép hop kim phuc
vu kinh té va qudc phong” nhim tiép tuc nghién ctru
tuyén quing dudi mau cong nghé sit Ban Ludc, tinh
Cao Bang bang phuong phap nung tir hoa - tuyén tir.
Muc tiéu nghién ctru 1 x4c 1ap dugc cac chi tiéu, ché do
va xay dung duoc so dd cong nghé tuyén dé tan thu toi
da quing tinh trong quing dudi mau CNBL-I.
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Research on processing tailing ore from
technological samples taken from the Ban Luoc
iron mine, Cao Bang province by the magnetic

roasting - magnetic processing method

Summary

In order to have a rational technological scheme of the
magnetic roasting - magnetic processing method for
tailing ore of Ban Luoc technological samples taken
from the Ban Luoc iron mine, the authors have carried
out a testresearch on factors influencing the processing
norms such as ore burning temperature, content of
originally reversed compounds in burning materials
(content in %C), and time for keeping samples in
furnace and a study on the regime of postburning
magnetic processing. During implementation, they
have received the results that only samples M < 2 are
feasible, and the M < 0.1 samples are of unfeasibility
when using the magnetic roasting - magnetic processing
method.

Based on the results of the study on the M <2 samples, a
rational technological scheme of the magnetic roasting
- magnetic processing method for tailing ore of Ban
Luoc technological samples with < 2 mm grain size
has been astablished. Rational processing norms have
also been identified such as ore burning temperature of
850°C, the content of originally reversed components
of 10%C, keeping time of samples in the furnace of 60
minutes, current strength of magnetic processing as
800 oersted. With a content of Fe crude ore of tailing
sample M < 2 being 29.84%, after testing processing
which follows the rational scheme at laboratory scale,
the refined ore with Fe content of 57-58% is equivalent
to the real content of 75-78%, and the Fe content of
wasted (tailed) product is of under the allowed one
(about 10.55%). Therefore, this is a rational technology
for reprocessing of tailing samples of the Ban Luoc
technological samples for by-product recovery of
natural resources and environmental protection as
well.

Keywords: processing of Ban Luoc iron ore, processing
of tailing ore, technology for Fe from Cao Bang province.
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Pé ap dung phuong phéap tuyén tir d6i véi
quang dudi c6 thanh phan khoang vat sit khong
tir (hematit, gotit, limonit...) thi trudc khi tuyén
tir can phai nung tir hoa phan quing dudi. Trong
qua trinh nung ¢ chat khr, cac khoang vat sit
khong tir hodc tir yéu (Fe,0,) s€ chuyén thanh
cac khoang vat magnetit tr manh (Fe,O,). Sau
d6 tién hanh tuyén tir cic san pham nung dé thu
san pham co tir va tach cac tap chat. Phuong
phép nay dugc goi la phuong phap “nung tur
hoa - tuyén tir’. N6i chung hiéu suét tuyén, ty 18
thu hoi st ctia phuong phap nung tir hoa - tuyén
tir 1a kha quan, duoc nhiéu noi ap dung [4-8].
Vat liéeu va phuong phap nghién ciu

Diic diém mdu nghién ciru

M6 sit Ban Ludc duogc nghién ctru va chon
1am mo dai dién cho cac mo sit & Cao Bang dé
tién hanh 1ap phuong an 1dy mau nghién ciru
cong nghé tuyén lam giau quing sit phuc vu
san xuat sit x6p [2]. Mau nghién ctru c6 ky
hiéu CNBL-I, khéi luong 10 tan dai dién cho
cac than quang sat trong mo. Viéc gia cong mau
dé nghién ctru thanh phan vat chat va cong nghé
tuyén duogc tién hanh tai Trung tam Cong nghé
ché bién quing phong xa thugc Vién Cong nghé
xa hiém.

Maiu sir dung dé nghién ciu tuyén thir
nghiém 1a san pham dudi cia cic qua trinh
tuyén mau CNBL-I gém hai cép hat 1a <2 mm
(goi 1a mau M <2) va cép hat < 0,1 mm (goi la
mau M <0,1). Mau M < 2 ¢6 trong luong 80 kg,
M < 0,1 c6 trong lugng 30 kg dugc tién hanh
gia cong gian lugc va gui phan tich ronghen,
hoa hoc. Tir cac két qua phan tich nhan thay,
quang dudi mau CNBL-I ¢6 thanh phan khoang
vat chu yéu la gotit, hematit, sét nhiéu, xAm tan
(bang 1); ham lugng sét 1a 29,84% d6i v6i mau
M <2 va 35,50% ddi véi mau M < 0,1 (bang 2),
do d6 di chon phuong phap nung tir hoa - tuyén
tir lam phuong phép tuyén thir nghiém cho phan
dudi quing sit CNBL-I .
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Bang 1: két qua phan tich ronghen duéi quing nguyén khai mau CNBL-I

Ky Thanh phin khoang vit va khoing ham lugng (%) ciia dudi quing nguyén khai
hiéu
mau Gotit | Hematit | Magnetit | Thach anh | Illit | Kaolinit | Gipxit | Khodng vit khdc
M<2 34-36 12-14 10-12 20-22 4-6 4-6 2-4 4%Ca
M<0,1 | 42-44 10-12 - 6-8 11-13 20-22 2-4 Mon

Bang 2: két qud phan tich hda toan dién dudi quing nguyén khai mau CNBL-I

Ky Ham lugng chi tiéu phan tich (%)

miu | §i0, |ALO, [ TFe |Mn | TiO, | CaO" | MgO®

M<2 39,32 | 3,44 29,84 1 0,69 | 0,793 | 6,96 0,25 <0,01 | 0,034 | 0,018 5,04

M<0,1 19,44 | 13,01 | 35,50 | 0,48 | 0,67 1,42 0,42 <0,01 | 0,135 | 0,043 8,69

Phuwong phdp nghién ciru

- Thu thap cac tai liéu d cong bd vé cong nghé
tuyén quang sat bang phuong phap nung tir hda - tuyén
tur trong nudce va trén thé gioi.

- Nghién ctru thuc nghiém trong phong nhim xac
1ap tinh 6n dinh cia cong nghé va day chuyén thiét bi
tuyén.

-Dé co duge mot so do tuyén tuong ddi hop 1y theo
phuong phép nung tir hoa - tuyén tir, chiing toi da tién
hanh nghién ciru va thir nghiém céc yéu t6 anh huong
tGi chi tiéu tuyén va chon nhiing diéu kién tot nhat dé
lam diéu kién cho qua trinh tuyén di chon. Cac yéu t6
anh huong dén chi tiéu tuyén c6 nhiéu nhung ching
t6i chi chon nhiing yéu té co tinh chat quyét dinh anh
hudng to1 sy tang/giam cua cac chi tiéu nghién cuu
dugc trién khai theo cac budc: nghién ciru anh hudng
ctia nhiét d6 nung dén chi tiéu tuyén; nghién ciru anh
hudng cua lugng cacbon cho vao mau nung dén cac
chi tiéu tuyén; nghién ctru anh hudng cia thoi gian luu
mau trong 10 dén céc chi tiéu tuyén; nghién ctru ché do
tuyén tlr quing sau nung.

Quad trinh nghién ctru thi nghiém, phan tich cac
mau hoéa toan dién va phan tich nhiéu xa ronghen duoc
tién tién hanh & Trung tdm Phan tich thi nghiém dia
chit thudc Téng cuc DPia chat khoang san. Cac thiét
bi chinh phuc vu cho thi nghiém 1a 16 nung 1000°C, ta
sdy, khay nung va may tuyén tir 138T- COM.

Trinh tw nghién ciru
+ Can khi luong mau dem nung.

+ Can khdi lugng than can trén vao mau (tily timg
thi nghiém ma c6 khoi lugng than khac nhau).

+ Tron déu mau va than.

+ Cho mau di tron déu vao khay nung va dit trong
16 nung.
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+ Diéu chinh nhiét d6 cua 16 nung & cac cap nhiét
d6 khac nhau cho tirng thi nghiém dat ra.

+ Sau khi dat dén nhiét d6 can thiét lvu mau trong
10 khoang 30, 60, 90 phut tuy tirng thi nghi¢ém dat ra.

+ Tt 10 va dé miu nguoi dén nhiét do phong.
+ Can va xac dinh khéi lugng miu sau nung.

+ Tuyén tir bing may tuyén tir nam cham vinh ctru
voi cuong do tu truong 800 otxtet.

+ Can xac dinh khdi lugng quing tinh quing dudi
sau tuyén tur.

Két qua va thao luan
Déi véi mau M < 0,1

Mau M < 0,1 sau khi nung & cac c:?ip nhiét do:
700, 750, 800, 850°, dugc tuyén tir uét déu cho két
qua khong kha quan. Chung t6i da 1am réat nhiéu thi
nghiém, tuyén lai quing tinh nhiéu 1in nhung ham
luong sat trong quang tinh khéng cao. Cac quang tinh
c6 ham luong sit chi tir 44,39 dén 45,27%. Ham lugng
sat trong quang dudi con nhiéu, tir 25,05 dén 35,02%
(bang 3).

Bang 3: két qua phdn tich héa céc sdan pham mau M < 0,1 sau khi nung -
tuyén tir o cac cap nhiét do khac nhau

Nhiét 4 Sin phbm Ham lwgng (%)
STT nung TFe AL, Sio,
700° Quang tinh | 44,39 9,17 19,88
] 700° Quang dudi | 35,02 13,68 22,90
750° Quang tinh | 45,27 12,21 18,62
? 750° Quang dudi | 31,81 13,54 23,10
800° Quang tinh | 45,17 12,88 20,22
’ 800° Quang dudi | 29,73 12,58 22,36
850° Quang tinh | 45,07 12,55 20,18
) 850° Quang dudi | 25,05 13,19 25,22

Diéu nay chimg to quing sit xdm nhiém rt min
nén khi tuyén tir quing sau nung thuong bi bo tir, lam
cho céac khoang vat khong tir cling di vao tinh quang,
dan dén hiéu qua phan tuyén khong tot.

Do miu M < 0,1 khong c6 tinh kha thi khi dung
phuong phap nung tir hoa - tuyén tir nén chung toi
khong nghién ciru tiép cac yéu té anh huéng dén cac
chi tiéu tuyén ma chi tap trung nghién ctru vao mau M
<2.
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Doi véi méu M < 2

Thi nghiém dugc thyc hién voi cac mau quang, cac
mau dau thue hién véi nhiét do nung thay ddi 700°C,
750°C, 800°C, 850°C va 900°C, véi thoi gian luu mau
60 phut trong 10 kin. Sau khi chon dugc ché do nhiét
tdi uu, nung tiép cac mau quang ¢ nhi¢t do da chon va
thay d6i ham lugng cacbon tir 5%, 7%, 10%, 12% dé
chon ham luong chat hoan nguyén t6i wu. Khi chon
duoc nhiét d6 va ham luong cacbon tdi wu, tién hanh
nung tiép cic mau quing véi thoi gian lvu miu trong
16 khac nhau 45°, 60°, 90°, tir 6 chon dugc thoi gian
nung t61 wu. Khi chon duge nhiét do nung, ham lugng
cacbon, thoi gian luu miu trong 10 nung, tién hanh
nghién ctru cac ché do tuyén tir quing sau nung. Viée
nung trong 10 kin dé dam bao diéu kién thiéu 6xy va
khong chay than. So do thi nghiém nung ¢ cac cp
nhiét d6 khac nhau thé hién trén hinh 1.

Quing ddu

Nung (=700; 750:; 800; 850;900"(‘}

Tuwén tir

| |

Tinh quing Quing dudi

Hinh 1: so' dé nung - tuyén tr quang dudi méu CNBL-I cdp hat M < 2
0 cdc cap nhiét do khac nhau

Tir cac két qua thi nghiém nhan thdy Mau M < 2
khi nung ¢ nhiét d6 850°C, ham luong cacbon 10%,
thoi gian luu mau trong 16 60 cho hiéu qua t6t nhat.
San pham quang tinh thu dugc khi tuyén tir c6 mirc thu
hoach 1a 40,49% v6i ham lugng st 1a 57,49%, tuong
ung voi muc thuc thu 78,76% (bang 4, 5) va thanh
phan khoang vat duoc thé hién trong bang 6.

Bang 4: két qua thi nghiém tuyén tir quang sit M < 2 (850°C, 10%C, heu 60)

) 2 Thu hoach Ham lwgng Fe
San pham Thue thu (%)
(%) (%)
Quang tinh 40,49 57,49 78,76
Dbuoi 59,51 10,55 21,24
Téng 100,00 29,55 100,00
TAP CHI
HOAHOC |/
Eﬁll- ll..“‘\/lﬂ- am 59(1) 1.2017
SCUNUNUHRE YICLU [ Yalll

Bng 5: két qud phan tich hoa tinh quing mau M < 2 (850°C, 10%C, heu 60)

Ham luong (%)
Sén phim

TFe Sio

Quing tinh (850°C, 10% C, lwu 60") 57,49 11,50

Bdng 6: két qud phan tich ronghen tinh quing mdu M < 2 ( 850°C, 10%C, heu 60))

Thanh phén khodng vit va Khoang ham hwong (%)
K hiéu
Syt Thach
mau Magnetit | Maghemit | Hematit ' Kaolinit+ .
Anh | Felspat .| Amphibol
(Fe0) | (3Fe0) | (Fe0) 50 Clorit
M<2-TQ 38-40 2325 2022 24 24 24 13

Trong nghién ciru ché do tuyén tir sau nung da lam
cac thi nghiém: mau sau nung dugc phan cap hat hep,
sau d6 tuyén tir va tinh quing tuyén tir lai duoc tuyén
lai nhidu 1an ciing cho két qua khong tot hon nhiéu so
v6i tuyén tir mot 1an. Ngoai ra, con thi nghiém nghién
mAu quing di nung réi dem tuyén tir nhung ciing khong
mang lai két qua tot hon so v6i khong nghién quing,
mit khac thu hoach va ham lugng sét trong quing dudi
lai tang 1én. Vi vdy, so d0 cong nghé nung - tuyén tir toi
vu cho dudi quing sit mau CNBL cip hat <2 mm duoc
thé hién nhu hinh 2.

Quang d&u (M du < 2 mm}
—

Nung &=B507C, 10%C, luu 60 Ehlit]

dn 11{B00 otelal

Quang tinh Quing dudl

Hinh 2: so d6 nung tir héa - tuyén tir t6i wu quing duéi mau CNBL cap hat < 2

Céc chi tiéu cong ngh¢ dat dugc nhu sau:

Tén san phim Ham lugng TFe Thuc thu
P (%) (%)
Tinh quiing st 57-58 75-78
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Két luan va kién nghi

- Mau M < 0,1 sau khi nung & cac cap nhiét do:
700, 750, 800, 850°C, sau d6 tuyén tir w6t déu cho két
quéa khong kha quan. Diéu nay ching to quing st xam
nhiém rat min nén khi tuyén tir quing sau nung thuong
bi bo tir, lam cho cac khoang vat khong tur cling di vao
tinh quang, dan dén hiéu qua phan tuyén khong tot.

- Két qua nghién ciru véi mau M < 2 di xay dung
duoc so do cong nghé nung tir hoa - tuyén tir tdi uu cho
dudi quing sit mau CNBL cip hat <2 mm. So d6 nay
d3 dua ra dugc cac chi tiéu tuyén hop 1y nhu nhiét do
nung 850°C, ham luong chat hoan nguyén 10%C, thoi
gian luu mau trong 16 60" va tuyén tir c6 cuong do tir
truong 800 otxtet.

- Cac két qua nghién ciru cho thdy, dung phwong
phap nung tir hoa da thu dugc tinh quing sit c6 ham
luong 57-58% v&i muc thuc thu dat 78%. Day la cong
nghé hop 1y dé tuyén lai quing dudi miu cong nghé
Ban Ludc (CNBL-I) nhidm tan thu tai nguyén va bao vé
moi truong.

Loi cam on

Tdp thé tac gid xin cam on B KH&CN vé su gitip
do kinh phi va tao moi diéu kién thudn loi cho Pé tai:
“Nghién ciru cong nghé tuyén lam giau qudng sdt dé
sdn xudt sdt xop ciia Cong ty Co phan khodng san va
luyén kim Viét Nam” thuoc Dw an Hoan thién cong
nghé san xudt sdt xop va nghién ciu sir dung sdt
x6p dé luyén mot sé thép hop kim phuc vu kinh té va
quoc phong. Céc tdc gid ciing xin cam on Trung tam
Cong nghé ché bién qudng phéng xa thuée Vién Cong
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nghé xa hiém (Vién Ning lwong nguyén tir Viét Nam,
Bé KH&CN), b phdn tuyén khodng va phdn tich thi
nghiém cua Trung tdm Phan tich thi nghiém dia chat
thuoc Bo Tai nguyén va Moi truong, cam on cdac nha
khoa hoc dd c6 nhitng y kién déng gop quy bau cho
bai bao.
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Banh gid tic dong clia to hop dic ché &n mon - chong dong cin
doi voi moi trudng thly sinh
Hoang Linh Lan'*, Lé Thi Phwong Nhung', P§ Thanh Trung?, Lé Vin Cong>

Vién Dau khi Viét Nam
2Téng cong ty Khoan va Hoéa pham Dau khi

Ngay nhédn bai 8/6/2016, ngay chuyén phan bién 10/6/2016, ngay nhén phan bién 5/7/2016, ngay chép nhan ding 18/7/2016

Trong nghién ctru nay, tac dong ciia mot to hop héa phim trc ché in mon - chong doéng cin (ché tao
trén co sé cac din xuét ciia Imidazolin [Ethylene Diamine Tetra (Methylene Phosphonic Acid) Sodium] -
EDTMPS va cac chét phu gia) dwoc danh gia dbi véi méi truwong thity sinh & Viét Nam. Két qua cho thay,
t6 hop dwoc xép vao nhém C ciia thang phén loai héa pham sir dung ngoai khoi ciia Anh (OCNS) va vio
nhém cé kha ning phén ri sinh hoc dé dang theo huéng din ciia PetroVietnam va Té chirc Hop tac va

phit trién kinh té (OECD).

Tir khéa: dé dpc cdp tinh, khd ning phén ri sinh hoc, té hop irc ché dn mon - chong déng cdn.

Chi sé phén logi 2.7

Assessing the impact of corrosion
and scale inhibitor on aquatic
ecosystem of Vietnam

Summary

In this study, the impact evaluation
of corrosion and scale inhibitor
(based on derivatives of Imidazoline
- EDTMPS and some additives) was
conducted on aquatic ecosystem of
Vietnam. The results indicated that,
the corrosion and scale inhibitor can
be classified into group C according
to the OCNS and into potential easy
biodegradable group according to
the guidance of PetroVietnam and
the OECD.

Keywords: acute toxicity test,
corrosion and scale inhibitor, testing
for biodegradability.

Classification number 2.7

“Tac gid lién hé: lanhl@yvpi.pvn.vn
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Pat van de

Trong hé thong thu gom va Van chuyén dau khi, nhdm kiém soat,
han ché va giai quyet van dé vé an mon va dong can, cho dén nay,
céc t6 hop hoéa pham tic ché 1a phuong phap duoc st dung thuong
xuyén va c6 hiéu qua hon ca [1-3]. Dé c¢6 thé sir dung trong nganh
cong nghiép dau khi, ngoai yéu cau vé hiéu qua chong an mon -
chbng dong can, cac hoa pham trc ché con can phai dam béo tinh
than thién mo1 tnr(mg Trong nghién ctru nay, t6 hop trc ché an mon
- chéng dong can ché tao trén co s¢ dan xuat Imidazolin, EDTMPS
va cac chat phu gia (dung méi, chat hoat dong bé mit) (bang 1) [4]
s€ dugc thir nghi¢ém danh gia tinh than thién mai truong thong qua
kha ning phén ri sinh hoc hiéu khi va mtc do gy doc cép tinh
trong mdi trudng nudc bién ty nhién & Viét Nam.

Bang 1: thanh phén té hop irc ché an mon - chong déng can

Thanh phén t6 hgp e ché in mon - Ty 1¢
chéng déng ciin (% khéi hrong)
Dan xuit Imidazolin 6,7
EDTMPS 13,3

Dung mai, chét hoat dong bé mat

(NP10, Isopropanol, axit citric) 80,0

Noi dung va phuong phap nghién cuu
Thir nghiém ddnh gid dp doc cap tinh

Nguyén tac: thir nghiém danh gia do doc cép tinh duoc thuc hién
theo cac huéng dan thir nghiém theo tiéu chuan ISO 9001:2008 [5]
nham danh gia mirc d6 gay doc cap tinh ctia cac thanh phan hoa tan
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va lo ling trong pha nudc cia to hop @e ché dn mon -
chdng dong can dbi voi au trung “Tom si” (Penaeus
monodon) va 4u tring Artemia (Artemia salari). Theo
do, céac sinh vat thu nghiém dugc nudi trong moi
truong nude bién cd chia chat thir nghiém. Sau thoi
gian thir nghiém, cac chi s6 LC50 ctia hoa pham s&
duogc xac dinh. Gia tri LC50 cang cao, hoa chét cang it
doc va nguoc lai.

Bdng 2: tém tdt thong tin thir nghiém d djc cap tinh

Sinh vat

thir nghiém

Thoi gian 2 en p an
) . Gia tri thé hién mirc d§ doc
thir nghiém

LC50 - 48 gio: ndng do ude luong

Au tring 48 git cua h(’)fi phim ma tai do gy chét
Artemia 50% so0 lugng Artemia sau 48 gio
thtr nghiém
LC50 - 96 gio: ndng do ude lugng
Au tring 96 gios cua hé? pham 1:1151 tai do gy chét
“Tom si” 50% so lugng au trung “Tom su”

sau 96 gio thu nghiém

Sinh vt thir nghiém: au tring “Tom su” duge thu
tai trai tom ¢ thanh phd Viing Tau giai doan au tring
(khoang 8 ngay tudi) va duoc nudi on dinh trong diéu
kién phong thi nghiém trudc khi tién hanh thir nghiém.
Céac c4 thé khoe manh, ¢ kich thudc déng déu dugc
chon dé thur nghi¢m. Au trung Artemia dugc cho no tir
trimg trong mdi truong nudce bién trong diéu kién suc
khi lién tuc. Au tring ¢ giai doan Nauplii (sau khi nd
10-15 gio) dugc str dung cho thir nghiém.

Tién hanh thir nghiém: chuan bi cac cdc chira sinh
vat thtr nghiém véi cac n6ng dd chat thu nghiém khac
nhau.

Pbi véi 4u tring “Tom si”: mdi cde thir nghiém
chira 1 cé thé, mdi néng do thr nghiém st dung 15 cde.
Tién hanh thir nghiém ddi v6i 6 ndng d6 hoa pham (0,
5,30, 50, 70, 100 ppm). Thoi gian cho mdi thu nghiém
la 96 gio [5].

Dbi v6i du tring Artemia: mdi coc thir nghiém chira
khoang 20 ca thé, st dung 2 cbc 1ap cho mdi ndng do
thir nghiém. Tién hanh thir nghiém ddi véi 6 nong do
hoa phém (0, 5, 30, 50, 100, 200 ppm). Thoi gian cho
moi thir nghiém 1a 48 gio [5].

Thuc hién song song loat mau doi ching véi céac
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diéu kién thi nghiém tuong tu nhu & loat mau thu
nghiém, gém c6 diy mau tring chi chira méi truong
thir nghiém (nudc bién) va loat mau chit doc chuin
K,Cr,0O..

Piéu kién thir nghiém: nhiét do 26+2°C, d6 min
30:£2%o, khong suc khi va khong cho in trong sudt thoi
gian thtr nghiém.

Xac dinh sb sinh vat séng sot sau mdi 24 gid cho
dén khi két thuc thi nghiém.

Tinh todn két qua: dua vao sb liéu thu duge tir thuc
nghiém, tinh toan cac gia tri LC50 cung vdi khodng tin
cay 95% theo phuong phéap Probit (Probit Analysis) su
dung phan mém BioStat (AnalystSoft Inc., Canada).

Thir nghiém khd néing phén ré sinh hoc hiéu khi

Nguyén tdc: thir nghiém kha nang phan ra sinh hoc
hiéu khi duoc thuc hién theo phwong phéap binh kin
(OECD 306) [6]. Kha ning phan rd sinh hoc ctia mau
thir trong méi trudng nude bién duge xac dinh bang ty
1¢ giita nhu cau oxy sinh héa (BOD) va nhu ciu oxy
héa hoc (COD) ctia mau thir sau nhiing thoi gian khac
nhau (0, 5, 15 va 28 ngay). Két qua kha nang phan ri
sinh hoc dugc tinh theo don vi % ctia COD.

Mbi truong thir nghiém: nude bién da “lam gia”
bang cach suc khi nhe trong 1 tun & diéu kién khong
¢6 anh sang, dugc bo sung cac dung dich khoang, sau
do6 duogc bao hoa khong khi & nhiét do thi nghi¢m.

Tién hanh thir nghiém: thiét lap day thir nghiém
gdm c6 céc loat binh thir nghiém nhu sau:

Mau thir nghiém: gom méi truong thir nghiém va
chat thir nghiém (t6 hop e ché an mon - chong déng
can) voi ndng do 2,1 mg/l.

Mau kiém soét: kiém tra su hoat dong cua vi sinh,
g6m mdi trudng thir nghiém va Natri benzoat véi nong
d6 2,9 mg/l.

Mau tring: chi chira duy nhit méi truong thu
nghiém.

Dung 6ng xi-phong chuyén cac dung dich trén vao
day cac binh thir nghiém (khong dé co bot khi trong
binh).

M&i loat mau duoc thuc hién lap 3 lan, & nhiét do
20+2°C, kéo dai 28 ngay.
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Do ham lugng oxy hoa tan vao cac ngay 0, 5, 15,
va 28.

Tinh todn két qua:
BOD thyc - m,

% PRSH (phan ra sinh hoc) = x 100

Nong do mau (mg/l) x COD

Trong d6: BOD thyc = BOD mau - BOD mau
tring; m: Oxy ti€u thy boi su nitrat hoa (néu co).
Két qua va thao luan

Thur nghiém danh gia dj dic cd'p tinh

Két qua thtr nghiém d¢ doc cép tinh cta to hop uc
ché an mon - chéng dong can trén au tring “Tom si”
va 4u tring Artemia duoc tom tit & bang 3; danh gia
phan loai mic d doc cua to hop trc ché trén cac d6i
tuong sinh vat thir nghi¢ém dugc minh hoa ¢ hinh 1.

10000

Thang
OCNS
4

E

D

LC50 48h ¢ 96h {(ppm)
Mire dd dde gidam dbn

Au trimg Artemia

Au trimg Tom si

Hinh 1: két qud thir nghiém dg doc cdp tinh ciia t6 hop tkc ché an mon -
chong dong can trén au trung “Tom su” va Artemia

Két qua thir nghiém do doc cip tinh cta td hop trc ché
an mon - chdng déng can cho thiy, cac gia tri LC50-96
gio trén 4u tring “Tom su” va LC50-48 gio trén au tring
Artemia lan luot 13 52,2 ppm va 82,5 ppm. Can cir vao
hé thdng phan loai mirc d6 doc cip tinh pha nudc theo
OCNS [7], t6 hop trc ché dugc xép vao nhom C ¢ thang
phéan loai c6 cac mirc d6 tir A dén E, trong do6 E la mirc
do doc ot nhat/it doc nhat (hinh 1). Ngoai ra, két qua
thir nghiém ciing cho thay, gi4 tri NOEC (No Observed
Effect Concentration) - ndng do cta to hop khong gay
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chét sinh vat thir nghiém d6i véi du tring “Toém st va
4u tring Artemia duoc xac dinh 1an lugt 14 5 ppm va 10
ppm (bang 3).

Bdng 3: tom tdt két qua thir nghiém dg déc ciia t6 hop vrc ché an mon -
chong dong can trén au trung “Tom su” va au triung Artemia

Sinhvat | Nongdd | Ueché khaning | LCS0
thir nghiém (ppm) song sét (%) (ppm)
0 0
5 0

Au tring 30 20,0
“Tom su” 52,2
50 333
70 66,7
100 100,0
0 0
10 0
Au trung 30 14,6 825
Artemia 50 225 ’
100 51,2
200 92,7

Thir nghi¢m phan rd sinh hoc hiéu khi

Ty 18 phan r sinh hoc hiéu khi cta t6 hop trc ché dat
79,5% sau 28 ngay thu nghiém dugc trinh bay trong
bang 4 va hinh 2. V6i két qua nay, theo huéng dan cua
PetroVietnam lién quan dén sir dung va thai hoa chit
trong cac hoat dong dau khi ngoai khoi ban hanh nim
2005 [8] va tai liéu cia OECD ban hanh nam 1992 [6],
t6 hop e ché dugc xép vao nhém cé kha ning phan ra
sinh hoc dé dang.

Bdng 4: tom tdt ké't,qud thir ng%ziém kha nang phan ra sinh hoc hiéu khi
cuia t6 hop vrc ché an mon - chong déng can.

Kha ning phan r sinh hoc hiéu
Chit thir khi (% ciia COD)
nghiém
Ngay 0 | Ngay 5 | Ngay 15 | Ngay 28
T4 hop tic ché 0 37,0 72,5 79,5
Natri  benzoate
(chét kiém soét) 0 528 72,6 804
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—&— T hop trc ché
—4— Natri benzoat

D dang
PRSH

Cb khd néng
PRSH

Khi ndng PRSH hiéu khi
(% COD )

Khd PRSH

Thii gian (ngav)

Hinh 2: két qua thir nghiém khd ning phdn rd sinh hoc hiéu khi
cua t6 hop vrc ché an mon - chong dong can

Két luan

Nong do ciia to hop chét trc ché an mon - chong dong
can duge ché tao trén co s& cac dan xuét Imidazolin,
EDTMPS va céc chat phu gia (dung méi, chat hoat dong
bé mat) khong gay chét ddi vai sinh vat thir nghiém au
tring “Tom su” va 4u tring Artemia duoc x4c dinh lan
luot 13 5 va 10 ppm. T hop tic ché duge xép vao nhom
C cua thang phan loai OCNS va vao nhém c6 kha nang
phan i sinh hoc dé dang (79,5% trong 28 ngay) theo
huéng dan ciia PetroVietnam va OECD.
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Khoa hoc Ky thudt va Céng nghé

Anh hudng cua chat hoat dong bé mat va dieu kién ddng tu t6i tinh chat hinh hoc
cla hat vi nang chitosan - dau gac
Tran Hai Piang", Pao Thi Kim Thoa? Ta Thi Minh Ngoc?
"Vién Cong nghé sinh hoc va Moéi truong, Trueong Pai hoc Nha Trang

2Khoa Céng nghé thire pham, Truong Pai hoc Nha Trang

Ngay nhan bai 2/2/2016, ngay chuyén phan bién 22/2/2016, ngay nhan phan bién 4/4/2016, ngay chip nhan ding 20/4/2016

Vi nang diu gic dwoc tao thanh bang cich nhé giot nhii twong chitosan - diu gic trong dung dich kiém
NaOH hoic KOH. Hén hop dung dich chitosan - diu gic dwgce dong héa & ap suét 4 bars bang thiét bi
dong héa (hiéu IKA T18 Basic, Ultra_Turrax) tao thanh nhii twong diu trong nuée (o/w). Cac yéu té duwoe
khao sat bao gom loai kiém, ndong d kiém va chit nhii héa. Tinh chét hinh hoc ciia hat dwge danh gia
thong qua kich thwéc va df tron ciia hat. Két qua nghién ctru cho thiy, qua trinh tao hat ciing nhw tinh
chit hat tao thanh khong chiu dnh hwéng béi cac yéu té khao sat. Vi nang tao thanh c6 dd roi rac cao, dd

tron trung binh.
Tir khéa: chitosan, diu gic, Imagel, vi nang.

Chi s6 phén loai 2.10

Effects of surfactants and coagulation
conditions on the morphology of Gac oil
- chitosan microcapsules

Summary

Gac oil was encapsulated by driping Gac oil -
chitosan emulsion into alkaline solution. Gac
oil - chitosan emulsion was homogenized at 4
bars using homogeniser IKA Ultra_Turrax
T18 Basic and formed an oil emulsion
in water. Investigated factors included
alkaline types, alkaline concentration,
and surfactants. Encapsulation process
was evaluated through the microcapsule’s
size and roundness using image analysis
(ImageJ). Results showed that the alkaline
solution and surfactants had no influence on
the microcapsule morphology. The formed
microcapsule was highly separated and had
a medium roundness.

Keywords: chitosan, Gac oil, Imagel,

microcapsule.

Classification number 2.10

"Tac gia lién hé: Email: tran.hdang@gmail.com
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Mé dau

Cong nghé vi nang 1a qué trinh ma trong d6 cac hat
(dang rin) hay cac giot (dang 16ng) ctia vat liéu c6 hoat tinh
sinh hoc (161, nhan) dugc bao lai trong mdt mang ludi tao
boi cac vat liéu sinh hoc (vo, mang bao) dé tao ra cac phén
tir ¢6 kich thudc micromet (tir 1 dén 1.000 pm). Vat liéu
lam 16i ¢6 thé 1a huong liéu, dau, chét béo, vitamin, chét
tao mau, enzyme, probiotique. VAt liéu 1am vo c6 thé 1a tinh
bot, protein, gom va mat sb vat liéu khac nhu cyclodextrin,
liposome, vi sinh vat... [1, 2]. Pay 1a mt cong cu manh
gitip bién d6i va bao vé hoat tinh ciia nhan, dong thdi nang
cao gia tri si dung cua chung [3]. Dau gac duoc tach tir
phan mang d6 bao quanh hat gic. Dau gac c6 mirc khong
bao hoa cao, c¢o6 chira hai loai axit béo chinh la axit oleic
(35,22%), axit linoleic (31,44%) va dac biét rat giau céc
hop chét carotenoids nhu beta-carotene va lycopene [4].
Beta-carotene c6 kha niang chdng oxy héa manh, co thé
trung hoa 20 loai géc tu do, lam ch@m qué trinh 130 hoa,
ngan chan té bao ung thu... Do d6, diu gic rat nhay cam
vOi cac tdc nhan moi truong (oxy, anh sang, nhiét dj...).
Céc két qua nghién ctru truée do cho thay, dau gic bao
quan truc tiép & nhiét do thuong sau 3 thang c6 ham luong
beta-carotene giam tdi trén 60% [5]. Tuy nhién, dau gic
dudi dang vi nang tao thanh theo phuong phap déng tu su
dung vo bao chitosan c6 thé gitr do 6n dinh ham lugng beta-
carotene tdi 50% sau 24 thang ¢ cung diéu kién nhiét do
bao quan [6].
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Khoa hoc Ky thuat va Cong nghé

Viéc tao vi nang voi chitosan da dugc chung
minh mang lai hi€u qua bao v¢ tich cuc ddi véi dau
géc [7]. Ban chit cua qua trinh tao hat chitosan trong
mdi truong kiém 14 qué trinh trao doi proton giita goc
amine NH," cua phan tir chitosan vai gbc OH- trong
moi truong. Kha nang phan ly ciing nhu nong d6 OH-
c6 trong moi trudng anh hudng téi toe do trao doi ion,
dan dén anh huong t6i tinh chét cia hat vi nang tao
thanh. B nhét cua dung dich nhil tuong 1a mot trong
nhing yéu t6 anh huong téi kha nang chay va tao giot
(giot hinh tron, giot hinh giot swong, giot hinh cau...)
trong qué trinh tao hat. Mot trong nhitng yéu t6 anh
huéng t6i d6 nhot cia nhii twong 14 chat hoat dong
bé mit. Trong nghién ctru nay, chiing toi khao sat anh
hudng ciia moi trudng kiém va chit hoat dong bé mit
t61 tinh chat hinh hoc cua hat vi nang dau géc tao thanh
thong qua phan tich hinh anh trén phin mém Imagel.

Noi dung va phuvong phap nghién citu
Quy trinh tgo vi nang

Dung dich chitosan 3,5% dugc chuan bi trong axit
acetic 1%. Nhil tuong chitosan - dau gic duogc tao
thanh bang cach dong hoa hdn hop (chitosan, ddu gic
3%, chat nhii hoa 5%) tai toc d6 19.000 v/ph trong 10
phut. Nhii tuong sau d6 dugc nho giot vao dung dich
kiém NaOH hoic KOH véi céac n6ng d6 khac nhau
(0,5; 1; 1,5 va 2M). Hat dugc ngam trong dung dich
kiém 60 phut, rira bang nudc cat 3 lan va dé kho ty
nhién.

Phan tich tinh chdt vit ly cuia hat vi nang

Hat vi nang dugc chup anh trong buéng tbi, dam
bao cuong do sang va phuong chiéu sang on dinh.
Hinh anh thu dugc sau d6 duoc xtr 1y trén phan mém
ImageJ 14.6. Cac tinh chat phan tich bao gom: kich
thude hat, phan bd kich thudce, phan bé tich liy, do tron
va tinh roi rac cua hat.

Két qua va thao luan

Anh hwéng ciia diéu kign dong tu téi kich thuwéc
hat vi nang

Chiing t6i st dung phan mém ImageJ 14.6 dé phan
tich phan b kich thude hat ciing nhu hinh dang cta hat
dua trén 3 thong s6: dién tich, dd tron, tinh bé mat. Phan
b6 kich thudc ciia hat duge xac dinh thong qua phan b
dién tich hat. Két qua duoc thé hién trong hinh 1.
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Hinh 1: phan bé hat theo dién tich ¢ cc diéu kién dong tu khdc nhau:
(4): KOH; (B): NaOH

Bdng 1: gid tri Mode ciia phdn bé dién tich hat theo nong dg kiem (mm?)

Dung dich Nong d¢ kiém (M)
kiém 0,5 1,0 1,5 2,0
KOH 0,091 0,091 0,083 0,115
NaOH 0,093 0,087 0,096 0,101

Bdng 2: gid tri Median ciia phan bé dién tich hat theo nong dg kiem (mm?)

Dung dich Nong dd kiém (M)
kiém 0,5 1,0 1,5 2,0
KOH 0,089 0,090 0,086 0,112
NaOH 0,084 0,089 0,092 0,112

Phé phan b kich thudc hat dong tu trong NaOH va
KOH la dong dang voi nhau va voi cac ndng do khao
sat. Ph6 phan b kich thudc hat tao thanh theo phuong
phap nay rat tap trung (gia tri CV% < 10). Dbi voi nong
doé 0,5M, muc do tap trung cua hat cao hon so voi 3
ndng d6 con lai (CV% ~ 5-6%).

Gia tri Mode va Median ctia cac mau khao sat tuong
dbi tap trung va nam trong khoang 0,083-0,115 (mm?)
(bang 1, 2), tuong rng véi duong kinh hat 325-383 pum.
Néu chi xem xét gia tri Mode, sy anh huéng ctia ndng
d6 kiém t6i kich thudc hat khong duge thé hién 13 rét.
Tuy nhién, khi quan sat do thi ty 1¢ tich lity trong hinh
1, chiing t6i nhéan thiy co su thay d6i vé gia tri Median
giita cac nong d6 kiém khac nhau. Di voi mau NaOH,
gia tri Median ting dan theo nong d6 NaOH sir dung.
Dbi v6i miu KOH, gia trj Median tai 3 nong do (0,5,
1,0 va 1,5M) khong c6 su khac biét rod rét, trong khi tai
nong do 2,0M gia tri nay ting vot. Ta c6 thé d& dang
quan sat thay diéu nay trén d6 thi hinh 1, dudng thé
hién ty 18 tich liiy cia mau KOH 2,0M nim tach han so
v6i d0 thi thé hién ty 18 tich lily ctia 3 ndng do con lai.



Khoa hoc Ky thudt va Céng nghé

Diéu nay co thé giai thich dua trén téc do khuéch tan
va téc do dong tu khac nhau gitra cac nong do kiém va
loai kiém. O néng d6 kiém thép, su khuéch tan dién ra
cham d(‘Sng thoi v6i sy mét nude cua hat ting 1én, dan
to1 hat co lai, giam kich thudec. O n6ng dd kiém cao, su
dong tu dién ra tirc khic trén bé mat hat tao thanh 16p
v6 ctng ngan can su khuéch tan ion OH- vao bén trong
hat cling nhu sy mét nude cua hat, dan dén kich thudce
hat khong giam di.

Anh hwéng ciia diéu kign dong tu t6i hinh dang
hat

Hinh dang cua hat dugc xac dinh thong qua céac
thong so nhu do tron (circularity) va tinh chat be mat
(solidity).

Pé tron ciia hat: do tron cua hat 1 gia tri thé hién
hinh dang mot hat gan v6i hinh tron nhat. Trong tinh
toan, do tron dugc tinh thong qua ty 1€ gitra dién tich
cua hat va chu vi cua hat theo cong thur:
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Hinh 2: tinh chét hinh hoc ciia hat chitosan tao thanh trong dung dich
KOH (4) va trong dung dich NaOH (B)

Két qua ¢ hinh 2 cho thdy, trong cac diéu kién tao
hat khac nhau, do tron cua hat la tuong déng, khong phu
thudc vao loai dung dich kiém ciling nhu nong do dung
dich kiém str dung. Theo phuong phép phan tich niy, hat
¢6 hinh dang méo vai gia tri do tron thap (gia tri d6 tron
16n nhét dat 0,84-0,86) va gi4 tri Median dat 0,80.

Tinh chdt bé mdt cuia hat: tinh cht bé mit cta hat ¢6
thé duoc thé hién thong qua chi sé bé mit solidity (ty 16
gitra chu vi thyc va chu vi ngoai tiép nho nhét). Gia tri
niy cang gan véi 1 thi bé mat hat cang nhin va nguoc
lai.
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Hinh 3: chi s6 bé mdt cia hat xdc dinh theo phdn mém ImageJ:
(4) KOH; (B) NaOH
Khi phan tich theo phwong phép sir dung chi sb bé
mit solidity, chiing t6i nhan thiy cic mau vi nang déu c6
bé mit c6 tinh tron cao véi gia tri solidity dat 0,91-0,98
(hinh 3). Didu nay dugc quan sat & tat ca cac mau kiém
va céc nong do kiém khao sat.

Két luan

Trong khoang khéo sat ctia d& tai, qua trinh tao hat
cling nhu tinh chét hat tao thanh khong chiu anh hudéng
boi cac yéu td khao sat. Vi nang tao thanh c6 do roi rac
cao, c¢6 do tron trung binh va bé mat tuong dbi lién tuc.

Loi cam on

Két qua nghién ciru nay la mét phan cia dé tdi
“Nghién ciru ttng dung cong nghé san xudt vi nang chira
cac hop chat thién nhién cé hoat tinh sinh hoc sir dung
trong san xudt thue pham” thuéc Chwong trinh khoa
hoc va cong nghé trong diém cdp nha nwée “Nghién
cibu tng dung va phdt trién cong nghé sau thu hoach”
(KC07/11-15). Cac tac gia xin cam on Bo Khoa hoc va
Céng nghé da tai tro kinh phi dé thwc hién dé tai nay.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Néi) hoac qua hom thu dién t0, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai bao.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac co quan khac nhau thi tén téc gia dugc danh s (2-) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét & cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phap nghién ctiu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xet, danh gia mot cach khach quan cac két qua nghién clu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bédo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muyc tiéu nghién clu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién tl, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cta khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Vién d& nhén gia tri va duy nhit dbi véi da thirc vi phan cia
ham phéan hinh p-adic.
Nguyén Xuan Lai

Nghién ctru phwong phap so sanh dd twong dong vin ban
bang do do cosine.
Pham Thi Hai Van, Pham Hitu Loi

Nghién ctru sy phan bo asen trong trim tich tai khu vuc tay
bic Ha Ngi bing phwong phap chiét don.

Vit Thi Duyén, Pham Thi Kim Trang, Vi Thi Mai Lan, Pao Viét
Nga, Tran Thi Mai, Dieke Postma, Pham Hung Viét

Anh hudng ciia sw thay ddi ciu tric cation dén tinh chit hoa
ly va dién héa cia chat 16ng ion nhém ammonium tir cap.
V& Duy Thanh, Lé M§ Loan Phung, Phung Quén, Tran Vin Man

Pa dang ho Lan (Orchidaceae) & Vwon Qudc gia Phii Quéc,
tinh Kién Giang.

Ping Vin Son, Truong Ba Vuong, Nguyén Thi Mai Huong,
Hoang Nghia Son, Mai Trudong, Nguyén Hong Quan, Lé Minh
Diing

Nghién ciru thiét ké va ché tao may in 3D-FDM.

Tran Ngoc Hién, Bui Vin Hung

Anh huéng ciia tin sé lyc cwdng birc dén hidu qué khir img
suét trong cong nghé rung khir ing sut du.

Nguyén Vin Duong, Bii Manh Cudng, Nguyén Dinh Chién,
Nguyén Tai Hoai Thanh

Nghién ciru sin phdm nhiét phin nhanh vo6 ca phé va xenlulo,
lignin tach tir vé ca phé.

Tran Ngoc Tha"lng, Lé Thi Thanh Huong, Hb Son Lam

Nghién ctru xir Iy quing urani ving Pa Lira - Pa Rong di
agglomerat héa bing phwong phap hoa tach dong.

Tran Thé Dinh, Than Vin Lién, Pham Thi Thiy Ngan

Nghién ctru tuyén quing dudi miu céng nghé mé sit Bin
Ludc, tinh Cao Bang bang phuong phap nung tir héa - tuyén
tir.

Pham Hoe, Nguyén Pinh Tiét, TrAn Thanh Phuc, Kiéu Cao
Thang

Panh gia tac dong ciia t6 hop e ché in mon - chéng dong cin
d6i v6i méi truong thiy sinh.

Hoang Linh Lan, Lé Thi Phuong Nhung, 5 Thanh Trung, Lé
Vian Cong

Anh hwéng ciia chit hoat dgng bé mit va diéu kién dong tu
téi tinh chat hinh hoc ciia hat vi nang chitosan - diu gic.
Tran Hai biang, Pao Thi Kim Thoa, Ta Thi Minh Ngoc
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Value sharing problem and uniqueness for differential
polynomias of p-adic meromorphic functions.
Nguyen Xuan Lai

A research on the text comparison method using cosine
similarity.

Pham Thi Hai Van, Pham Huu Loi

Study on the distribution of arsenic in sediment at the
Northwest Hanoi by single-step extraction procedure.

Vu Thi Duyen, Pham Thi Kim Trang, Vi Thi Mai Lan, Dao Viet
Nga, Tran Thi Mai, Dieke Postma, Pham Hung Viet

The effect of cation structure to the physicochemical and
electrochemical properties of quaternary ammeonium ionic
liquids.

Vo Duy Thanh, Le My Loan Phung, Phung Quan, Tran Van Man

Diversity of Orchidaceae from Phu Quoc National Park, Kien
Giang province.

Dang Van Son, Truong Ba Vuong, Nguyen Thi Mai Huong,
Hoang Nghia Son, Mai Truong, Nguyen Hong Quan, Le Minh
Dung

Study on the design and manufacture of 3D-FDM printer.
Tran Ngoc Hien, Bui Van Hung

Effects of applied load’s frequency on the stress reduction
result of vibration stress relieving technology.

Nguyen Van Duong, Bui Manh Cuong, Nguyen Dinh Chien,
Nguyen Tai Hoai Thanh

A research on fast pyrolysis products of cellulose, lignin
obtained from coffee husk.
Tran Ngoc Thang, Le Thi Thanh Huong, Ho Son Lam

Research on the processing of Pa Lua - Pa Rong uranium
agglomerated ore by the heap leaching method.
Tran The Dinh, Than Van Lien, Pham Thi Thuy Ngan

Research on processing tailing ore from technological
samples taken from the Ban Luoc iron mine, Cao Bang
province by the magnetic roasting - magnetic processing
method.

Pham Hoe, Nguyen Dinh Tiet, Tran Thanh Phuc, Kieu Cao
Thang

Assessing the impact of corrosion and scale inhibitor on
aquatic ecosystem of Vietnam.

Hoang Linh Lan, Le Thi Phuong Nhung, Do Thanh Trung, Le
Van Cong

Effects of surfactants and coagulation conditions on the
morphology of Gac oil - chitosan microcapsules.
Tran Hai Dang, Dao Thi Kim Thoa, Ta Thi Minh Ngoc
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