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Khoa hoc Tu nhién

Ly thuyét Nevanlinna trén truong khdng Acsimet

Ha Huy Khoai"
Truong Pai hoc Thang Long

Ngay nhédn bai 30/9/2016, ngay chuyén phén bién 5/10/2016, ngay nhan phan bién 25/10/2016, ngay chip nhan dang 31/10/2016

Trong bai nay tic gia dwa ra mét tong quan ngin vé hwéng nghién ciru 1y thuyét Nevanlinna trén truwong
khong Acsimet va rng dung ciia né trong ly thuyet khong gian hyperbolic phire, ly thuyét cac tap xac dinh

duy nhét cac ham phan hinh.

Tir khéa: ham phén hinh, Iy thuyét Nevanlinna, truong p-adic.

Chi s6 phén loai 1.1

The Nevanlinna theory on
a non-Archimedean field

Summary

In this paper, the author gives a
brief survey on the Nevanlinna
theory on a non-Archimedean
field, and its applications in the
theory of hyperbolic spaces,
theory of unique range sets of
mero- morphic functions.

Keywords: meromorphic
functions, Nevanlinna theory,
p-adic fields.

Classification number 1.1

"Email: hhkhoai@math.ac.vn
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1. Mé dau

Ly thuyét phan bd gia tri cac ham phén hinh, hay con goi la 1y thuyét
Nevanlinna, 1a mot trong nhitng hudng nghién ctru trung tam cua giai tich
phtrc. & Viét Nam, mo dau boi cac cong trinh ndi tiéng cia gido su Lé Vin
Thiém vé bai toan nguoc cua Iy thuyét Nevanlinna, hudng nghién ctru niy
dang duoc tiép tuc phat trién manh. Bai viét nay nhim cung cip mét tong
quan ngan vé 1y thuyét Nevanlinna, dac biét chu trong dén mot s6 dong
g6p cuia cac nha toan hoc Viét Nam trong 1y thuyét Nevanlinna trén truong
khong Acsimet, 1a Iy thuyét duoc xdy dung lan dau tién trong cong trinh
[1], va ngay nay da tré thanh mdt hudng nghién cru manh trong va ngoai
nudc.

Ta c6 thé bat dau tir Dinh 1y co ban cua dai $6:

Dinh ly. Gia su

f(z)=a,taz+.+az
1a da thire bac n > 1, voi hé sb phtrc. Khi d6 véi mdi gia tri a, phuong trinh
f (z) = a c6 n nghiém (ké ca boi).

Ly thuyét Nevanlinna nghién ctru van ¢& Ham phan hinh f (z) nhan mdi
gia tri a € P! bao nhiéu 1an, hay néi cach khéc, 1am thé nao dé do tap hop
f—'(a)?

Két qua quan trong dau tién theo huéng nay thudc vé Hadamard.

Dinh ly Hadamard. Gid s f (z) la ham chinh hinh trong C. Khi do
(56 khéng diém cia ftrong {|z| < r}) < Zogmax If(z)| + O(l), trong do O(1)
phu thuoc f, nhung khong phu thuoc r.

Két qua nay chua phai 1a “Iy tuong”, vi c6 hai nhuoc diém sau:

a) Khi /12 ham phan hinh, vé phai cta bat dang thic 1a vo cung, va
Dinh 1y Hadamard khong dua lai thong tin gi vé s6 khong diém cia ham f.

b) Ton tai nhitng ham, chang han, f (z) = ¢, khong c6 khong diém, va
trong truong hop d6, bat dang thirc Hadamard tré nén tim thuong.

Dé khic phuc nhitng nhuge diém trén, R. Nevanlinna dinh nghia cac
ham sau day.
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1.1. Ham dém. Gid st a € C. Dat
n(a,r) = t{khong diém cta f(z) — a trong {|z| < r}, ké ca boi}

[ n(a,t) — n(a,0)
N(a,r) —/0 fdt—i—n(a, 0) logr

1.2. Ham ddc trung. Thay cho log. <, [ f(2)] ta xét ham:
1 e _
T(r)= —/ log™ | f(re™)|dd + N(oco,7)
27 J,
St dung hai ham nay, ta nhan duge bat ding thic sau
day:
N(0,7) <T(r)+ O(1)
Bat ding thiic nay ding va khong tam thuong ngay ci
déi v6i cadc ham phan hinh.

Dé khic phuc nhuge diém thit hai, ta chii ¥ ring, ham
e tuy khong c6 khong diém, nhung nhan rat nhicu gia
tri "gan v6i 0". Ta dimg ham sau day dé "do" tap hop tai
d6 ham nhan gid tri "gan véi 0"

1.3. Ham zdp .

e 1
m(a,r) = %/ log* | e d0
(trong d6 log" = max(0, log))

R6 rang rang m(a,r) trd nén "l6n" khi f(z) gan véi a.

Két qua trung tam cta ly thuyét Nevanlinna la hai
"Dinh 1y co ban" va quan hé s6 khuyét.

1.4. Dinh 1y co ban thit nhat ctia Nevanlinna. Ton
tai ham T(f) sao cho vdi moi a € P! ta co

m(a,r) + N(a,r) =T(r)+ O(1)

Do T'(r) khong phu thuoc a, c6 thé néi raing ham phan
hinh nhan mdi gia tri @ € P! (va nhing gia tri "gan a")
v6i mot sé lan nhu nhau.

1.5. Dinh 1y co ban thd hai cia Nevanlinna. Vdi
q € N tuy 4 va cdc diém phan biét a; €P', i=1,...,q

q
Zm(ai, r) < 2T(r) + O(log(rT(r)))
i=1
trong dé bat dcfng thitc thod man tri ra trén mot tap co
do do gidi noi.

Hon nita, néu dat

ta co

> da) <2 (1)

acP!
§(a) duge goi la gid trj khuyét cia diém a va (1) 1a quan
hé s6 khuyét.
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Tong trong quan hé s6 khuyét c6 nghia, vi §(a) = 0 véi
hau hét a (trit ra trén mot tap hop dém duge).

2. Hai dinh 1y co ban cia 1y thuyét Nevanlinna
trén trevong khong Acsimet

2.1. Tai sao can nghién ciu lyj thuyét Nevanlinna trén
truong p-adic?

Trong cong trinh noi tiéng "Tit siéu hinh dén toén hoc"
2], A. Weil da noi vé vai tro clia su tuong tu trong toan
hoc. Dé minh hoa tu tudng nay, ong phan tich vé "siéu
hinh" ctia Hinh hoc Diophantus: d6 la su tuong tu gitta
cac s6 dai s6 va cac ham dai so. Tuy nhién, sit tuong tu
dang ngac nhién gitta 1y thuyét do cao ctia Weil va Dinh
Iy co ban thit hai ctia Cartan cho trusng hgp siéu phing
chi duge phét hién béi P. Vojta sau 50 nam! P. Vojta da
dua ra mot "tit dién" dé phién dich nhiing két qua clia
Iy thuyét Nevanlinna mot chiéu sang truong hop xap xi
Diophantus. Véi "tit dién" nay, ta c6 thé xem Dinh ly
Roth nhu 14 mot tuong tu cia Dinh 1y co ban thi hai cua
Nevanlinna. Vojta ciing dua ra mot so gia thuyét dinh
lugng, 1a md rong clia dinh 1y Roth lén trudng hop chicu
cao. C6 thé néi rang, P. Vojta dé xuat mot "siéu hinh"
méi ctia Hinh hoc Diophantus: & thuyét Nevanlinna so
hoc chiéu cao.

Mat khac, theo triét 1y clia nguyén 1y Hasse-Minkowski,
ta hy vong c6 mot "két qua sé hoc" néu ta ¢ né trong
truong hop thue, phic, va p-adic v6i moi s6 nguyén t6 p.
Nhu vay, mot cach tu nhién 1 can tim hiéu tuong tir cia
1y thuyét Nevanlinna trén truong p-adic.

Ly thuyét Nevanlinna p-adic dugc xay duyng lan dau
tién trong cong trinh [1] (sau d6 trong [3]), vA ngay nay
da tré thainh mot 1y thuyét duge phat trién rong rai, co
nhiéu tng dung trong nhitng van dé khac nhau.

Trong nhitng muc sau, ching toi sé trinh bay mot s
két qua chinh ctia thuyét Nevanlinna p-adic vi mot s6 tng
dung ctia 1y thuyét nay.

2.2. Hai dinh ly co ban

Gia st p la s6 nguyen t6, @, la trudng cac so p-adic,
C, 1a b6 sung p-adic ctia bao déng dai s6 ctia Q. Dinh
gid trong Q, dugc chuan hoa sao cho |p| = p~'. Ta ciing
stt dung ky hiéu v(z) cho dinh gia cong tinh trén C,, 1a
thac trién cta ord,.

Ham dém dugc dinh nghia hoan toan nhu trong ly
thuyét Nevanlinna phic, tiic 1a véi ham phan hinh f, gia
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sit n(f, 00, 7) ky hiéu s6 cyc diém trong {|z| < r}, dat

N(f,o00,7) = /r[n(f,oo,t)—n(f,oo, 0)]?+n(f,oo70) logr =

Z max{0, —ord, [} log é + max{0, —ord, f}logr
Jo|<rz0
trong do ord. f ky hiéu cap ctia ham f tai z, lay gid tri
am 1ing véi cac cye diem. Ham dém déi véi nhing gia tri
khac duge dinh nghia hoan toan tuong tu.

D6i véi ham xap xi, chi ¥ rang chuan | |, 1a nhan tinh
trén tap hgp ham nguyen, va thac trién dude sang cac
ham phan hinh. Dinh nghia

m(f,00,7) = log|fl,
va véi a hitu han,
1

’f - a|7‘

Nhan xét rang trong truong hop p-adic, khong can viec lay

m(f,a,r) = log

"trung binh" theo |z| = 7, do nguyén 1y mo dun cuc dai
manh, véi z di tong quat co |z| =7, ta co |f(2)] = | f].-

Cudi cing, ciing nhu trong truong hop phitc, ham dic
trung duge cho béi

T(f,a,r)=m(f,a,7)+ N(f a,r)

Tit tinh chat ctia da gidc Newton suy ra rang
log |f|, = Z (ord.f) log; + (ord, f)logr + 0(1)
|2|<r,270
trong d6 s6 hang 0(1) phu thuoc vao do 16n clia he s6 khac
0 dau tién trong khai trien Laurent ctia ham f tai 0.
Cong thiic Jensen trong trudng hop p-adic co thé viét
dudi dang:

m(f,o00,r)+ N(f,o00,7) =m(f,0,r)+ N(f,0,r)+0(1)

Tt cong thic trén, dat T'(f,r) = m(f, 00, 7)+N(f, 00, 1),
ta c6 hai Dinh Iy cd ban trong trudng hop p-adic [3].

Dinh Iy cd ban thit nhat Gid si f la ham phan hinh
khdc hang trén C,, va a € C,Uoco la gid tri tug y. Khi dé
ta co:

T(f,a,r)=T(f,r)+0(1)

trong do 0(1) la dai lugng gidi noi khi r — oo.

Dinh 1y cd ban thi hai. Gia st f la ham phan hinh
khdc hing trén C,, va gid st ay, as, . . ., a, la nhing diém
khac nhau tréen C, U {oco}. Khi d6, vdi moi > 1, >0
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q

(q=2)T(f,7)=Y  N(f,a;,7)=Npam(f,1) < = logr+0(1)

=

trong do
Nram(f,a) = N(f',0,7) +2N(f,00,7) = N(f', 00,7)

do cdp tang ciia ré nhanh cia ham f, va 0(1) chi phu
thuoc aj, ham f va $o T,.
Heé qua. Gia su f va ay,ay, ..., a, nhu trong phat biéu

cua Dinh ly co ban thit hai. Khi dé, vdi moir > 1,
q
(q=2)T(f,r) < Z Ni(f,aj,r) —logr+0(1)
j=1

trong dé Ny(f,a;,r) ky hiéu ham dém sia doi, sao cho
moi diém ma f = a chi duge tinh vdi boi 1, con 0(1) vin

phu thuoc vao aj, f,r,.
3. Ham do cao

Trong truong hop p-adic, ta c6 thé st dung ham do cao.
Chii ¥ réing, da giac Newton thé hién mot trong nhitng si
khéc nhau co ban gitta cdc ham giai tich p-adic va cac
ham giai tich phitc. Cu thé 13, mo dun ctia mot ham giai
tich p-adic chi phy thuoc vao mo dun cta déi so, trit ra
trén mot tap hop 1oi rac cac gia tri clia mo dun doi so.
Su kién nay thuong giam nhe kho khan khi chiing minh
nhitng tuong tu p-adic cho cac két qua ¢o dién. Dudi day,
chiing t6i s& dua ra dinh nghia vé ham do cao (xem [4-9]).

Gid stt f(2) 1a ham gidi tich trén C,, bicu dién duge
béi chudi luy thiia hoi tu:

f(z) = Z an2"
n=0

V6i méi n vé do thi [', biéu dién v(a,2") nhu ham cla
v(z) = t. Do thi nay la mot dudng thang véi hé o goc n.

Do 7}1_}11010{0(%) +nt} = oo véi mdi ¢ nén suy ra rang
v6i moi ¢ ton tai n sao cho v(a,)+nt dat cyc tieu. Gia sit
h(f,t) ky hiéu bién clia giao clia moi nita mit phing nim
dudi céc dudng I',,. Khi d6 trong méi doan hitu han [r, s],
ton tai hitu han duong I, tham gia trong viéc thanh lap
h(f,t). Nhu vay, h(f,t) 1a mot duong gap khac. Ta goi
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dudng gap khic nay 1a do cao cia ham f(z). Céc diém ¢
ma h(f,t) c6 dinh tai d6 dugc goi la cac diém t6i han ctia
f(z). Mdi doan hitu han chi c6 thé chita hitu han diém t6i
han. Néu ¢ 1 mot diém t6i han, thi v(a,) + nt dat cuc
ticu tai ft nhat hai gia tri ctia n. Néu v(z2) = t khong la
diém t6i han thi |f(z)] = p~ "V,

Do cao ctia ham f(2) cho thong tin day di vé phan
b6 khong diém clia ham f(z). Cu thé 1, ham f c6 khong
diem khi v(z) = ¢; (mot diém tdi han), dong thai s6 khong
diém ctia f sao cho v(z) = t; biang hiéu n; 1 — n; gitta cac
he s6 goc clia h(f,t) tai t;_g va t;.

D61 v6i ham phan hinh f = m do cao ctia f dugc dinh
nghia béi h(f,t) = h(o,t) — h

hiéu

(,t). Ta cing dung ky
WE(f.t) = =h(f.1)
Khi d6 ta co:

Dinh 1y 3.1 ([4, 10]). Gia st f la ham phan hinh va
gid sit ay, ay, . .., a, lo q diem phan biét trong C, U {00}
Khi do vdi t di nho

q
(q— 2h+ftgz (f,aj,t)+t+0(1)

trong dé Ni(f,a,t) ky hieu ham dém da hiéu chinh sao
cho moi diém tai dé f = a chi dugc tinh vdi boi 1, va 0(1)
la dai lugng gidi noi khi t — —o0.

Ham do cao ciing duge 4p dung vao van dé noi suy
(xem [5, 7]). Gid st u = {uj,us, ...} 1a mot diy diem
trong C,. Ta chi xét cdc diy u ma sb céc diém u; thod
man v(u;) > ¢ 1a hitu han v6i moi ¢. Ta luon gid thiét
rang v(u;) > v(uis), (i=1,2,...).

Dinh nghia 3.2 [4, 10. Day u = {u;} dugc goi la day
ngi suy ctia [ néu diy da thiic noi suy doi véi f trén u
hoi tu t6i f. V6i moi day u ta dinh nghia ham chinh hinh
®,, nhu sau. Dat

Nu(t) = #{uifv(ui) > t}
C6 thé viét day u dudi dang:

U:{Ul,UQ,...,Uyll,un1+1...,un2,...},
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trong dé

v(uy) =ty for ny_y <1 <my
(ta lay u, = 0) va

lim ¢, = —o00
k—00

Chon day a; véi tinh chat

v(ay) = —myty, v(ags1) = v(ag)+(np—ngs)tis, (k=1,2,...).

Dat

00
(2) =1+ Z ap2"™
k=1

Khi d6 day hoi tu trén z € C, va xac dinh ham giai tich
®,(2) tren C,, ¢6 6 khong diém trong mién {z[v(z) > t}
bang N,(t), va

B, 1) = / N ()it

o0
Dinh ly 3.3. Diy u = {u;} la diy noi suy cia ham f(z)
néu va chi néu

lim {h(f,t) —

Jim h(®,,t)} = o0

Nhan xét 3.4. Dinh ly trén day la dinh 1y noi suy
dau tien 4p dung dudc cho cc ham gii tich p-adic khong
nhat thiét gidi noi. Mot dinh 1y tuong t d6i véi ham giai
tich trong dia don vi suy ra ring cdc L-ham p-adic két
hop v6i dang modular duge xac dinh duy nhat béi cac gid
tri trén cdc dac trung Dirichlet [10-12].

Nhan xét 3.5. Ta c6 thé ap dung dinh 1 noi suy dé
khoi phuc ham phan hinh p-adic néu biét cac nghich anh
(ké ca boi) ctia hai diem [1].

4. Truwong hop chiéu cao

D6i véi trudng hop chiéu cao, ciing nhu trong trudng
hop phtic, thay cho viéc nghién cttu nghich anh céc diém,
ta can nghién citu nghich anh cac divisor véi déi chiéu 1.
Nguyén nhan 1 vi trong truong hop p-adic ciing ton tai
cac mién Fatou [13].

Khai niém ham do6 cao ciing duge dinh nghia déi véi
 fu1)
C, — P"(C,) 1a mot dudng cong chinh hinh p-adic trong

céc dudng cong chinh hinh. Gia st f = (fy,...
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d6 cac ham f; khong c6 khong diém chung.
Dinh nghia 4.1. Dg cao ctia duong cong chinh hinh f
duge dinh nghia bai
h(f,t)= min h(f;t)

1<j<n+1

trong d6 h(f;,t) 1a do cao cta ham chinh hinh p-adic
trong C,.

Chi ¥ rdng do cao clia mot dudng cong xac dinh sai
khac mot dai lugng gidi noi.

Dinh 1y sau day la mot tuong tu p-adic ctia Dinh 1y co
ban thit hai cho truong hgp duong cong chinh hinh.

Dinh 1y 4.2 [14]. Gid su Hy, ...
d i tri tong qudt, va gid st f la duong cong chinh hinh
khong suy bién trong P"(C,). Khi dé ta cé

JHy la q siéu phing

g
+1
(g=n- D8 (1) € ¥ 8By + "o
j=1
trong dé 0(1) la dai ligng gidi noi khit — —oo va h* (h,t) =

—h(f,1).

Cherry va Ye ([15]) da m6 rong dinh 1y trén lén trudng
hgp chiéu cao. Hon nita, ho xét ca truong hgp cdc duong
cong suy bién bang cach sit dung trong s6 Nochka.

Daéi véi truong hop siéu mit, ta co dinh 1j sau:

Dinh 1y 4.3. Gia s Hy, ...
trong P"(C,) d vi tri tong qudt. Gid si f la dudong cong
chinh hinh khong suy bién. Khi dé

q
(g=n)h*(.1) §E

JHy la cdc sieuw mdt bac d

OH o)

trong do 0(1) la dai lugng gidi noi khi t — —o0.

Dinh 1y trén day la mot phién ban p-adic cua dinh ly
Eremenko-Sodin.

Ta két thic phan nay bang gid thuyét sau day.

Dudng cong chinh hinh f dugc goi 1a k-khong suy bién
néu anh clia f dugc chita trong mot khong gian con tuyén
tinh s6 chiéu k va khong duge chita trong bat ky khong
gian con tuyén tinh ndo véi chiéu k — 1.

Gia thuyét 4.4. Gia st Hy, ... JH, la cac sieu mat
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b@cdj, jzl,...
stt f la dong cong chinh hinh k-khong suy bién. Gid sit s
o0. Khi do

,q trong P*(C,) d vi tri tong qudt. Gid

la 56 nguyén > k, hodc s =

Hoft £o(1)

(g —2n+k—1h"(f1) qu:

Nhan xét 4.5. Trong truong hop phc, gid thuyét trén
tuong ting v6i nhitng truong hop sau day:

1. Dinh Iy co ban thi hai cia Nevanlinna: n =1, k =
L di=1, s=00

2. Dinh ly Cartan: Vn, k =

3. Dinh Ij Nochka (Gid thuyét Cartan): Vn, Yk < n,s =
k, d=1.

4. Dinh 1y Eremenko-Sodin: Vn, k = n, Vd;, s = 0o

n, dj=1, s=n.

5. Quan hé so khuyét va cac bo dé kiéu Borel
Gia st H la sieu mat trong P"(C,) sao cho anh ctia f
khong dugc chita trong H. Ta néi rang f 1é nhanh it nhat
d (d > 0) tren H néu véi moi z € f~H bac clia divisor
f*H, deg,f*H > d. Trong truong hop f~'H = () ta dat
d = 00.
Dinh 1y 5.1. Gia st Hy, ..., H, la q siéuw mat d vi tri

tong qudt. Gid st f khong suy bién tuyén tinh va ré nhanh
it nhat d; trén H;. Khi do

q
Zl—— )<n+1
Jj=1

Nhan xét 5.2. Trong trudng hop phiic, ta c6 bat dang
thiic tuong tu, nhung véi dau <. Nguyén nhan 1a vi trong
truong hop p-adic, s6 hang du trong Dinh 1y co ban thit
hai ctia Nevanlinna don gian hon. Diéu nay rat quan trong
trong nhiéu ting dung.

Tit dinh 1f trén, ¢6 thé chitng minh mot dang sau day
ctia bo dé Borel p-adic:
Dinh ly 5.3. Gid si fy, fo, ..., fo (n>3) la cdc ham

chinh hinh p-adic khong cé khong diém chung trong G
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sao cho fi+ fo+ ...+ f, =0.
Khi dé cac ham fi,. .., fuor la phu thudc tuyén tinh
néu vdi j = 1,...,n, mdi khong diém cia f; cd boi it

nhat lo d; va diéu kién sau day thod man:

| 1
Y o<
jzldj n—2

Ding quan hé s6 khuyét, ta c6 thé thiét lap mot so6 md
rong ctia bo dé Borel.

Gia st

M. = Zaj.l Za]'.,n+1
J 1 - )

© 4l 1§]§5

I céc don thiic phan biet bac [ véi so mil khong am. Gia
st X la sieu mat bac dl cta P"(C,) xdc dinh béi

X: oM+, e,MI=0

trong do ¢; € C; la nhitng hing s6 khac 0.

Dinh 1y 5.4. (Tuong tu p-adic cta dinh 1y Masuda-
Noguchi).

Gia st f = (fi,... far1) + Cp — X o duong cong
chinh hinh khdc hing sao cho moi f; # 0. Gid si

d>s(s—2)

Khi dé ton tai mot phan hoach cdc chi s6 {1,2,...,s} =
UL, sao cho

i) M6i L, chia it nhat hai chi so.

ii) Céc thuong M{ o f(2) va M} o f(z) li hing s vdi
moi j. k € 1.

iii) Y ¢;M{ o f(2) =0 vdi moi .

jel,

Hé qua 5.5. Vdi d > 3 khong ton tai nghiem cia
phuong trinh sau day trong tap hop cac ham chinh hinh
p-adic khic hing khong cd khong diém chung:

2yt = o
6. Khong gian hyperbolic p-adic
Mot khong gian phitc duge goi 1a khong gian hyperbolic

néu moi duong cong chinh hinh trong d6 déu la héing.
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Trong truong hop phic, bo dé Borel thuong dude st dung
dé thiét lap tinh hyperbolic clia cac khong gian phiic. Dudi
day ching toi sé chi ra mot sb ting dung ctia bo dé Borel
p-adic trong viéc nghién cttu cac siéu mat hyperbolic p-
adic.

Mac du tap hop cac siéu mat hyperbolic bac d du l6n
so véi n duge gia thuyét 1a trit mat Zariski, khong dé xay
dung vi du vé sieu mit hyperbolic.

Vi du dau tién vé siéu mat hyperbolic nhin bac chin
d > 50 duge cho bdi R. Brody va M. Green. Ta sé xem
lam thé nao ding bd dé Borel p-adic dé xay dung sieu
mit hyperbolic p-adic (xem [16]).

Gia st X la situ mat xac dinh nhu trén, va gia su
d > s(s —2). Gia sit X khong hyperbolic, va

f=0f fin):C,— X

14 duong cong chinh hinh khéc hang trong X. Ta chi ra
rang {c;} thuoc vao mot tap hop dai so ciia (C;)°. Co the
gia thiét moi f; # 0.

Do Dinh 1y 5.3, ton tai phan hoach cc chis6 {1,..., s} =
UI¢ sao cho

i) Mdi I¢ chita it nhat 2 chi so.

ii) Thuong Mo f(z) va Mo f(z) 1a hiing s6 véi j, k €
I.

i) Y, ¢j M o f(2) =0 véi moi €.

Véi phan hoach {1,..., s} nhu trén, dat: by, = M]d 0
f(2)/ M{ o f(z). Khi d6 h¢ phuong trinh tuyén tinh

AY =B

trong d6 A la ma tran {aj — g}, Y 1a ma tran cot {y; },
B = {logbj1}, c6 nghiém {logfp, ..., logf, }.

Nhu vay ma tran A thod min mot so dieu kien vé hang.
Mat khac, do diéu kién, iii) ton tai (Ay, ..., A,) € P" sao
cho (c;) € (C;)* thod man phuong trinh sau
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Y e A A =0

il
Do d6, (¢;) € (C;)* thuoe vao hinh chicu ¥ C (C;)° ctia
mot tap con dai so trong (C;)* x P". Néu lay (¢;) ¢ X, ta
c6 mot siéu mat hyperbolic.

Déi véi truong hop céc mat trong PP ta c6 theé sit dung
phuong phap sau. Trude tien lay mat X C P sao cho
moéi dudng cong chinh hinh trong X 1a suy bién. Dieu d6
c6 nghia la dnh ctia mot dnh xa chinh hinh tit C, vao X,
f:C, — X, dugc chia trong tap dai sO thuce su clia X.
Néu ta chitng minh duge réng anh cta f(C,) duge chita
trong mot dudng cong c6 giong it nhat bang 1, thi f Ia
4nh xa hing (Dinh 1y Berkovich).

7. Tap xac dinh duy nhat cac ham phan hinh

V6i m6i ham phéan hinh f trén C va mot tap con S C

CU{oo} dinh nghia

E4(S) = Uges{(m, 2)|f(2) = a tinh ca boi m}
va
E¢(S) = Uyes{z|f(2) = a khong tinh boi }

Tap con S C CU {oo} duge goi la tdp wdc dinh duy nhat
cic ham phan hinh (URSM) néu véi moi cip ham phan
hinh khéc hing f va g trén C, dieu kien Ef(S) = E,(S)
kéo theo f = g. Tap con S C CU {oo} duge goi la tap
vdc dinh duy nhat doi vdi cdc ham nguyén (URSE) néu
v6i cap ham nguyén khéc hing bat ky f va ¢ trén C, dicu
kien E¢(S) = E,(S) kéo theo f = g. Céac dinh If ¢o dién
cfia Nevanlinna chi ra riing f = g néu Ef(a;) = Ey(a;)
v6i nhitng gid tri phan biet ai,...,as, va f 1a mot bién
doi Mobius ctia g néu Ef(a;) = E,(a;) voi nhiing gid tri

phéan bigt ay, ..., as. Gross va Yang [17] chi ra rang
S={z€eClz+e =0}

12 mot URSE. Céc URSE va URSM véi hitu han phan ti
da duge xay dung bai Yi, Li va Yang, Mues va Reinders
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Frank va Reinders. Li va Yang dua ra khai ni¢m

Ap = inf{#8]S 11 URSE}

trong d6 #S 1a Iuc lugng cta tap S. Can dudi tot nhat
duge biét cho dén nay 1a

5<Ap<T, 6< Ay <11

Déi v6i nhitng 16p ham ma moi khong diém va cuc diem
clia chiing déu ¢6 boi > 2, ta ¢6 dinh 1y sau [18]:

Dinh Iy 7.1. Ton tai tap hop S gom 7 diém sao cho doi
vdi hai ham phan hinh f va g ma moi khong diém va cuc
diém ciia chiing déu cé boi > 2, dicu kien E¢(S) = E,(S)
kéo theo f = g.

Doi véi cac ham nguyén hoac ham phan hinh p-adic f
trén C,, ta c6 nhiing dinh nghta tuong tu cia E¢(S) va
E¢(S) i véi tap con S C C,U{oo} va khai niem Ay va
Ap. Stt dung Iy thuyét Nevanlinna p-adic ta c6 thé thiét
lap cac dinh 1y sau:

Dinh 1y 7.2 [19, 20]. Gid stt S = {ay, a9, a3, a4} la tap
hop gom 4 diém dii tong qudt trong C,. Khi dé doi vdi cdc
ham phan hinh p-adic f va g, dieu kién E¢(S) = E,(S5)
vi Ef(00) = Ey(00) kéo theo f = g.

Gan day, van dé tap xc dinh duy nhat duge xem xét
cho truong hgp da thitc vi phan ctia cdc ham phan hinh
(xem [21-29]).
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M8 hinh gidi tich md ta qua trinh rlia trdi céc chat alkylphenol
tlr dau mo trong mai trudng rong xop
Huynh Thi Thu Hwong’, Nguyén Hiru Quang, Té Ba Cuwong, Huynh Thai Kim Ngan,
Lé Vin Son, Pham Hiru Anh, Nguyén Hong Phan

Trung tam Ung dung ky thudt hat nhdn trong cong nghiép,
Vién Nang luong Nguyén tur Viét Nam

Ngay nhén bai 2/6/2016, ngay chuyén phan bién 8/6/2016, ngay nhan phan bién 5/7/2016, ngay chip nhan ding 20/7/2016

Sinh ra theo qua trinh hinh thanh diu mé, bén trong diéu kién dia chit dau khi, c6 kha ning phan b
hai pha diu/nuée, cac hgp chit alkylphenol cé thé dwgc sir dung nhw chit chi thi (chit danh diu) tw
nhién nhiam khai thac cic thong tin vé d bio hoa diu va cic ngudn déng gép cho giéng khai thac. Bai
b4o trinh bay mé hinh gii tich mét chiéu cho qua trinh vin chuyén cac hop chit alkylphenol khi bj rira
tréi boi pha nwéc trong tiép xic 2 pha diu/nwéc. Nghiém giai tich thu dwoe tir viée giai phwong trinh
van chuyén khuéch tan biéu dién nong dd ciia cic hop chit alkylphenol giam theo thoi gian khi khuéch
tan tir pha diu vao pha nuwée. Cac thi nghiém bom nuwéc diy diu qua cdt nhoi cho thiy su phi hop giira
nghiém giai tich va s liéu thwce nghiém. Mé hinh giai tich ciing cho thiy mirc d§ suy giam nong dj cac
alkylphenol phu thudc ré rét vao hé sé phan bd, d bio hoa dau, téc dd di chuyén ciia pha nuwée va hau
nhu khong phu thudc vao hé sé khuéch tan. Qua trinh 1am khép nghiém giai tich ciing giup chi ra nhwoc
diém ctia phwong phap tiép xic tinh khi do hé s6 phan b lién quan dén sy thiét 1ap cin bang ndng dd ciia
cac alkylphenol. Nghiém giai tich thu dwgc tir phwong trinh van chuyén - khuéch tan mé ta qua trinh rira
trdi ciia cac alkylphenol tir pha diu sang pha nudére sé 1a co' sé quan trong cho cic nghién ciru tiép theo vé
phwong phap sir dung alkylphenol nhw 13 chit danh diu tw nhién dé danh gia dau dw bio hoa trong qua
trinh khai thac dAu mé.

Tir khéa: alkylphenol, chit chi thi tw nhién, chit dinh déu, dé bao hoa dau, hé so phén bo.

Chi sé phén logi 1.4

Gioi thieéu 4] da sir dung cac mdi quan hé phu thuc nay dé xac
dinh d6 bio hoa dau va thé tich quét ciia nudc bom ép.
Bai bao xay dung quan h¢ gidi tich mo ta qua trinh van
chuyén khuéch tén ctia cac chét alkylphenol tir pha dau
vao pha nudc nham biéu dién mdi lién hé gitra su suy
giam nong do v4i do bao hoa dau va hé sé phan bd.

Céc hop chét alkylphenol ¢ cong thirc hoa hoc co
ban R-C H,0H, 14 san pham dong hanh véi qué trinh
hinh thanh dau md. Sy hién dién cua céc hop chat
alkylphenol trong dau tho da dugc nghién ciru phuc
vu cho cong nghiép ché bién dau khi va dénh gia tac
dong moi truong. Cac alkylphenol bén trong di¢u kién  VId hinh giai tich
dia chat dau khi. M6t s6 hgp chat alkylphenol pho bién
trong dau mé nhu phenol, cresol... c6 nong do tong
cong trong dau tho va nudc thanh tao khoang hang
chuc mg/l [1]. Nho kha niang phan b trong hai pha
dau/nuée do tinh phan cuc cao va dg linh hoat cua lién
két hydrogen, cac hop chat alkylphenol bi rta troi tir
pha dau sang pha nudc trong qua trinh khai thac [2]. :
T’éc d6 rira troi phu thudc vao d bao hoa dau va hé [1+(Kd—l)S ]m“(x’t):“(l_s )V,]W+[(l_s )D:‘+de D ac\v(x’t) (1)
s0 phan bo. Cac tac gia nhu K. Asakawa, R. Sinha [3, R o R ¢

Su di chuyén cua cac chat alkylphenol trong hai pha
dau (pha khong chuyén dong)/nudc (pha chuyén dong)
trong moi truong rong x6p dong nhat, mot chiéu vo
han, dong chay 1 dong nhét theo ca khong gian va thoi
gian, dugc mo ta qua phuong trinh [5]:

*Tac gia lién hé: Email: huonghtt@canti.vn
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An analytical model for leaching and
transport of alkylphenols
from crude oil in porous media

Summary

Formed along with petroleum, stable in reservoir
conditions, able to partition between oil/water
phase, alkylphenol compounds can be used
as natural indicators (tracers) to exploit the
information about oil saturation and contribution
to production wells.

This paper presents an one-dimensional
analytical model for leaching and transport
of alkylphenols from oil phase to water phase
during waterflooding. The obtained solution
of advective-dispersive equation expresses the
concentration of alkylphenols decreasing over
time across waterflooding. The experiments
of oil displacement by waterflooding through
the packed column gave the good agreement
between experimental data and analytical
data. The analytical model also showed the
obvious relation of decrease rate of alkylphenol
concentration with distribution coefficient, oil
saturation and velocity of water phase, but
insignificant relation with diffusion coefficient
of alkylphenols. The matching also showed the
disadvantage of used method of static phasic
contact in distribution coefficient measurement
which relates to the equilibrium establishment of
different alkylphenols.

Obviously, the analytical solution obtained
from advective-dispersive equation for leaching
and transport of alkylphenols from oil phase
to water phase is an important base for further
studies of using alkylphenols as the natural
indicators (tracers) of residual oil saturation in
oil production.

Keywords: alkylphenols, distribution coefficient,
natural existing indicator, oil saturation, tracer.

Classification number 1.4
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Trong do: C (x, t) la nong do chat alkylphenol
trong pha nuéc ([MJ/[L]); K, 1a hé sb phan bo dau/
nude cua chat alkylphenol; (1-S ), S_ 1a d bao hoa
nude va d6 bao hoa dau trong méi trudng rong xp; Vi,
1a van tdc nude qua 16 rong theo phwong x ([L]/[T]);
D;,, D}, 1a hé s6 phan tan cua chét alkylphenol trong
pha nudc va pha dau ([L]¥T); t 4 thoi gian ([T]); x 1a
khoang céach ([L]).

bat:
A=1+(K, -1)S,
B=(1-S_)D, +K,S D (2)

C* = (1 - SOI )VZW
phuong trinh (1) tré thanh:

oC (xt) ¢ ac. (x, t)+B 0°C, (x,t)

A
P o o )

biéu kién dau cua bai toan:

C (X,O)ZCOH(X), -0 <X <+00 (4)

w

trong d6, H(x) 1a ham budc nhay:

H(X)z{

I xe [O,+oo)

5
0 xe (— oo,O) ®)
voi x thude khoang [0,+0) khi t = 0, trong diéu kién
can béng chat alkylphenol c6 néng do C, (IMJ/[L})
trong pha nudc.

Tai bién dong vao (x = -0), ndng do alkylphenol
luon bang 0 & moi thoi diém. Tai bién dong ra (x = +o0),
gradient ndng d6 bang 0. Diéu kién bién cia bai toan:

C.(~o0,t)=0,t>0 (6)
an(x,t) ~0,t>0 (7)
Ox

. .
Chuyén hé toa d0 x =x +Xt,ta coC (x,t) >

C, (x', t), phuong trinh (3) tr¢ thanh:
£ 9C. (x,t) R0°C, (x',t)
ot ox’

biéu kién dau va dicu kién bién tuong ung:
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C. (~0,t)=0,t>0 )

=0,t>0 (10)

Ap dung L[CW (x', t)] = TCW (x' s t)e""dt =C,_ (x', p) (bién ddi Laplace), phuong trinh (8) tré thanh:

BGZCWL(X',p)

———ApC,, (x'.p)=-AC,H(x) (11)
ox
Diéu kién bién twong Gng:
oC (X',p) B
S - 0 (12)
C,.(~0,p)=0 (13)

Nghiém tong quat ctia phuong trinh (11) ¢6 dang:

Ap

ch<xzp>:cle@*+cze“‘+L( C@Ie@qmwmﬁ‘]e@com@)d%] »
2B\//Tp '
B

0

C.(x,p)=e [ P ]eﬁéC H(E)de -|—efJ%xv S ]e@éCOH(a)di (15)

ZB‘/A ! 213‘/A '
i B i B

Khi x' — +o0:
aCWg(;"p) _C ﬂe@q A { ‘A];pe@je@coﬂ(g)da} (16)

: ‘\'B
e
B

Tir (12) va (16), C, duoc xéc dinh:

o

e, H(E)dE
- \/;I (17)

C, duoc xac dinh tir (13) va (15):

TTTTTT
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—0

J

A
’ Ap %
2B,
B
Thay biéu thiic clia C, va C, vao nghiém tong quat

(15):

o HENE (18)

AC, e »e C,
C,(x.p)= === (19)
2B, | 2P [P P
B \'B

Bién dbi Laplace nguogc va chuyén hé toa do,
nghiém giai tich thé hién nong d6 C_ (x, t) cua chét
alkylphenol c6 dang:

X C*t
| ]
C.(x.t)==C,|1+Erf| —2_ (20)
2 5 Bt
A

Tir dinh nghia va tinh chét cia ham Erf, nong do
cua cac alkylphenol C_ (x, t) c6 thé dugc biéu dién nhu
sau voi X 1a bién theo khoang cach:

Jr r

Quan h¢ cua C, (x, t) theo cong thirc (21) biéu dién su
suy giam cia ndng do chat alkylphenol trong pha nudc
theo thoi gian dugc minh hoa trén dd thi hinh 1. Mtrc do
suy giam nhanh hay chdm phu thudc vao cac hé sb phan
bd, d0 bio hoa dau va van tde di chuyén cua nudc la cac
thong s6 nam trong cac hé s6 A, B, C* trong cong thirc
(2). Hinh 1a, 1b, 1¢ minh hoa murc do suy giam cta n6ng
d6 khi thay dbi 1an luot cac thong sb phan bd, 6 bao hoa
dau, van toc pha nudce theo bang 1.

{ J dX (21)

C(xt) I

Khi xem xét sy phu thuéc cua muc do suy giém
nong do C, (x, t) vao cac h¢ s6 phan tan, d& dang thay
rang su khuéch tan phan t trong pha nudc chuyen
dong co thé bo qua [6]. Trong pha dau khong chuyén
dong, hé sb phan tan dugc quy dinh boi hé sb6 khuéch
tan phan tir cta cac chat alkylphenol. Tuy nhién, su
anh hudng cta chiung dbi véi mirc do suy giam nong
do nhu da khao sat trong truong hop hinh 1d 1a khong
dang ké.
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LNC

LNC

e DLOL

DLO2

DLO3

’\ d

THOI GIAN

Hinh 1: khao sat anh hudng cua cac thong $6 doi voi mire dp suy giam
nong dg ciia cc chat alkylphenol theo pha nuéc: a) theo hé so phan bo;
b) theo do bdo hoa dau; c) theo vén toc pha nudc va d) theo hé so
khuéch tan trong pha déu

Bang 1: théng sé mé hinh gidi tich img véi cdc ho duwong cong trong hinh 1

, Truimghgpdjbio | Truong hopvantic | Trwimg hop hé sb pha
Thing | Truing hop s plin FI‘I‘UH% qugbfo rlrong'qpvant;o'c rymmg 0p gsopxan
& | b thay i inh ) hoa dau thay doi pha nude thaydoi | tan doc trong pha dau
Y (hinh 1b) (hinh 1c) thay doi (hinh 1d)
x=30(cn) 1=30 ) x=30(cm) =30 em)
§ =03 k=15 k=15 K71
or* * ) Sd =05 Sm: 0,5
Chung v =029 (Cm/phlit) wa:o’29 (Cm/phut) a . .
" * D, =002 (enphit) |y — 29 e
Dis=0,0002 (cm¥iphit) | D;,=0,0002 (cantiphi) D03 "
D=0 (enlphit) | D =02 (cnphi) | (emphdt) | 7, =02 cmtiphit)

Vi =029 emphit) | D 29104 (emllohi
Kd1:0’3 Sm:(),3 ! o= 2107 (cm?/phit)
Riéng | K, =13 §,,=04 sz039 (emiphit) | D}, =2.10° (cophit)
Km_Suo SM}:O,S . T
“ V5= 049 cmiphit) | Dy =9.10* (cphit
Thuc nghiém

Thi nghi¢m xdc dinh hé sé phin bo

Heé sb phéan b (K, cua mot chat trong hai pha dau/
nudc dugc xac dinh la ty s6 giita ndng do cua chat d6
trong pha dau (C ) vOi nong do trong pha nude (C ) &
diéu kién can bang

(22)

Hé sb phan bd phu thudc manh vao nhi¢t do va
thanh phan hoéa hoc cta hai pha, do d6 can phai xac
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dinh khi diéu kién thi nghiém thay doi. Trong thi
nghiém nay, phuong phap cho pha nude c6 ndong do da
biét (C ) tiép xtc tinh voi pha dau cho dén khi dat can
béng duoc ap dung do diéu kién phan tlch cua phong
thi nghiém. Tai thoi diém can bang, ndng do6 cia cac
chat trong pha dau dugc xac dinh qua nong do trong
pha nudc:
0
C - Cv, -C V, (23)
o V0

trong d6: V,, V_ tuong g véi thé tich pha dau, pha
nudc.

Sau 97 gid tiép xtic ¢ nhiét 6 40°C, hé sé phan bd
ctia cac chét alkylphenol dugc x4c dinh nhu bang 2.

Bdng 2: hé s6 phdn bo ciia cdc chat alkylphenol
do trong diéu kién thi nghiém

Tén chét Phenol | 4MP | 2MP 34DMP 4PP 24DMP | 4EP
K 0,2 0,6 0,8 1,6 13 31 74

d

Thi nghi¢m trén cét nhéi

Thi nghiém mo6 phong qua trinh rua troéi da duogc
tién hanh trén mé hinh nuéc day dau qua cot nhdi bi
thiy tinh nham khao sat mirc d6 suy giam nong do
trong pha nudc ctiia mot sé hop chét alkylphenol phd
bién trong dau tho.

So d0 bd tri thi nghiém dugc gisi thiéu trén hinh
2 véi mau dau thd ciia mé Su Tir Nau va nudc cat &
40°C. Cac chét alkylphenol (Merck) bao gdm phenol,
4-methylphenol (4MP), 2-methylphenol (2MP),
3.,4-dimethylphenol (34DMP), 4-propylphenol (4PP),
2,4- dlmethylphenol (24DMP) va 4- ethylphenol (4EP),
duogc bd sung vao pha dau thong qua tiép xtic pha dau/
nuée voi ndng do da biét trong pha nude.

Cac thong s thi nghi¢m duogc liét ké trong bang 3.

40°C
Tu sdy

Cot nhdi

g

"
1

May ldy miu

Bom HPLC

Hinh 2: so dé b6 tri thi nghiém
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Nude cat duge bom vao cot da bio hoa dau véi luu
lwong 0,3 ml/phat va miu nude duge lay phan doan
theo thoi gian cho dén khi dat xap xi trang thai bio
hoa dau du (67%) tai thé tich bom tich liiy theo khong
gian rong (porous volume - PV) la 11 PV. Trang thai
bdo hoa dau du duoc hiéu 1a trang thai dau con lai bi
mic ket trong khong gian rong, khong thé thu hdi thém
trong cting ché do bom ép. Trong thi nghiém nay, trang
thai bdo hoa dau du dugc chon khi sy khéac biét gitra
hai gi4 tri d6 bdo hoa dau lién tiép khoang 1%.

Nong d6 cac chat alkylphenol trong miu nudc
dugc phan tich trén thiét bi sic ky long HPLC Dionex
Ultimate 3000, detector DAD, cot C18. Gi¢i han phat
hién cta phuong phap phan tich khoang 107, chi tiét
tham khao trong bang 3.

Bdng 3: thong s6 thi nghiém cét nhoi

Théng s6 Ghi chii
Chiéu dai: 30,5 (cm)

Dudng kinh trong: 1,6 (cm)

Noi dung

Cot thép khong ri (SS316L)

Dudng kinh trung binh: 100
- 150 pm
Khdi lugng riéng: 2,7 glem’

Bi thuy tinh (glass bead)

Thé tich rdng cta cgt nhdi

330 A 0
V) 24,0 cm?® (d0 rong 41%)
A ‘n 5 0.
Dau tho mo Su Tir Nau Ko luqr}g riéng 0 40°C:
0,82 g/em’
o Khéi lwong riéng & 40°C:
Nude cit 0,992 glom’
Cic chét alkylphenol Nong dg cic alkylphenol | i bt hien HPLC -
trong pha dau sau khi bo
(MERCK): DAD: phenol (0,03 mg/l),

sung: phenol (134 mg/l),
4-methylphenol (128 mg/l),
2-methylphenol (137 mg/l),
3 4-dimethylphenol (194
mg/l), 4-propylphenol (379
mg/l), 2,4-dimethylphenol
(291 mg/l), 4-ethylphenol

Phenol, 4-methylphenol
(4MP), 2-methylphenol
(2MP), 3,4-dimethylphenol
(34DMP), 4-propylphenol
(4PP), 2,4-dimethylphenol
(24DMP), 4-ethylphenol

4-methylphenol (0,06 mg/l),
2-methylphenol (0,03 mg/l),
3,4-dimethylphenol (0,10
mg/l), 4-propylphenol (0,13
mg/l), 2,4-dimethylphenol
(0,40 mg/1), 4-ethylphenol

(4EP) (491 mg) (0,05 mg/l)
Luu lugng bom épnuée | 0,3 m/phit Bom sfc ky LC - 10AD
D0 bio hoa dau dur trong cot | 67% thé tich rdng (PV)

Két qua va thao luan

Nghiém giai tich (21) sau khi lam khép voi néng do
cac chat alkylphenol xac dinh bang thuc nghiém duogc
thé hi¢n trén hinh 3 véi cac thong so khop cho trong
bang 4.

Sai s6 khop (Root Mean Square Error - RMSE)
nam trong khoang 0,02 dén 0,2 cho thay su phu hop
t6t gitta mo hinh giai tich véi thuc nghiém.
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MAX

0 175 350 525 700 P 001 &

THO!I GIAN (PHUT) THOI GIAN (PHUT)

Hinh 3: két qua lam khdp dwong cong gidi tich theo cong thire (21) voi 56 liéu thi nghiém nong dé alkylphenol trén thang thiwong (trdi) va thang ban logarithm (phdi)

Bang 4: théng so lam khdp ciia nghiém gidi tich véi s6 liéu thuc nghiém

sai léch theo quy luat K. =0,9K  +0,7 v6i hé sd

d(khdp) ,d(do)
Ngi dung Thing s Ghi chi tuong quan 0,293, trong dcz cac chgt Fo K, nho thi sai
L . R khac nhiéu. Diéu nay cé thé duoc giai thich tir phuong
He s phin tn rong pha diu (D) | 00002 mphit 3] phap do hé s6 phan bd bang cach khuéch tan cic chat
He 5 phin tn trong pha mude (D7) | 12 cphit 7] alkylphenol tir pha nudc sang pha dau da su dung ¢

He 0 phan bo tir két qua
lam khop nong do cia

Thoi gian higu chinh
d0 tré doi voi cdc chat

trén. Theo quy ludt chuyén khdi, cac chat c6 K, lon
som dat can bang khi khuéch tan tir pha nudc sang
pha dau, trong khi chit c6 K . nho can nhiéu thoi gian

cic chit akylphenol: alkylphenol' hon. Trinh tu nay nguoc lai khi khuéch tan tir pha dau
L— T = 0 (phit) sang pha nudc. Nhuoc diém cua phuong phap do K ;
Cée chit alkylphenol E«mp)i 1’2 ?MP i Zg (pﬁut) qua t%ép xﬁg tinh c6 thé dugc khac phuc bang hai céch‘:
dowm)” ’2 | Bl 4ép ‘Lt) chuyén khoi bu trir nhu tac gid Lauriane Fillous dé
E j:ij’ 2 E:?MP 3_0 (p}(]ﬂt; ! xudt [8] hodc ting co hoi tiép xuc giira hai pha.
K, P =31 TMDMP =0 (pht) : .
Koz =15 T, =0 (phit) i v 3;2 e

Nghiém giai tich theo cong thuc (21) dya trén gia

=9

thiét nudc duoc bom qua cot trong trang thai bio hoa
dau du. Tuy nhién, trong thi nghiém, nude duoc bom
qua cot ngay tir trang thai dau bdo hoa 100% dén
khi dat trang thai bao hoa dau du, do dé tao ra do tré
vé thoi gian gitta phan bd nong d6 thuc nghiém véi
nghiém giai tich. Mtrc d¢ tré phu thudc vao hé sé phan
bo, K, cang nho thi d9 tré cang 16n va ngugc lai. Thoi R
gian hi¢u chinh d¢ tré trong qua trinh lam khép dugce phenol @

dua ra trong bang 4. 1@ 4MP

Kdkhep

2DNP

Trén thuc té, cac gia tri K, do ¢ thi nghi¢ém trén
khong cho két qua khoép gilta nghiém giai tich véi
phan bd ndng do thyc nghiém. Hinh 4 so sanh gia tri
hé s6 phan bd thuc nghiém va lam khép cho thay su

=

3 4 b
Kdthrenghiém

TAP CHI
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Hinh 4: so sanh giita gid tri hé s6 phan bé thue nghiém va lam khdp
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Két luan

Nghiém giai tich thu dugc tir viéc gidi phuong trinh
van chuyén khuéch tan biéu dién qua trinh ria troi cua
cac hop chit alkylphenol tir pha diu boi pha nudc di
duogc kiém chung bang thi nghiém trén cot nhoi. Cac
két qua so sanh cho thay sy phu hop giita nghiém giai
tich va sd liéu thuc nghiém, theo do, tdc do rira troi cac
chét alkylphenol ttr pha dau phu thudc 10 rét vao hé )
phan bd. Su phu thude vao cac yéu t6 khac nhu do bao
hoa dau, van toc pha nude can duge tiép tuc nghién
ctru. Qua trinh lam khép nghiém gidi tich cling gitap
chi ra nhugc diém cta phuong phap do hé s phan bd
qua tiép xuc tinh.

Nghiém gidi tich thu dugc tr phuong trinh van
chuyén - khuéch ton mo ta qué trinh rira troi clia cac
alkylphenol tir pha diu sang pha nudc s& 1a co s& quan
trong cho cac nghién ctru tiép theo vé phuong phap
st dung alkylphenol nhu 1a chat ddnh d4u ty nhién dé
danh gia dau du bdo hoa trong qué trinh khai thac dau
mo.

Loi cam on

Cong trinh dwoc thuc hién tai Phong thi nghiem
danh dau ciia Trung tam Ung dung ky thudt hat nhdn
trong cong nghiép voi kinh phi do Bo Khoa hoc va
Céng nghé cdp théng qua dé tai ma sé DTCB 06/14/
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Danh gia rli ro sinh thai clia cac chat polybrom diphenyl ete trong tram tich

A 7,1 . A J'é ' A N 2 A g A
doi vai sinh vat day tai mot s6 khu vuc 6 mien Bac Viet Nam
Tir Binh Minh", Hoang Qudc Anh', Tran Manh Tri',
L& S Hung', Pham Thi Ngoc Mai', Nguyén Thiiy Ngoc?
!Khoa Héa hoc, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qudc gia Ha Noi

2Trung tam Nghién ciru Cong nghé moi triwong va Phdt trién bén viing (CETASD),
Truong Pai hoc Khoa hoc Ty nhién, Dai hoc Quoc gia Ha Noi

Ngay nhén bai 4/3/2016, ngay chuyén phan bién 8/3/2016, ngay nhan phan bién 4/4/2016, ngay chip nhan dang 11/4/2016

Trong nghién clru nay, cac tac gia xac dinh ham lwong va dic trung phan b cia cac Polybrom diphenyl
ete (PBDEs) trong tram tich mit doi véi sinh vat day thu thap tir mdt s6 khu vwe & mién Bic nuwéce ta. Him
lwong PBDEs trong tit ca cic miu trim tich nim trong khoang 1,31 dén 1715 ng/g trong lwong khd véi
gia tri trung binh 324 ng/g. Nong do (gia tri trung binh va khoang) ciia 8 ddng loai PBDEs trong cic miu
tram tich tai lang Triéu Khiic, Ha Ngi; lang Bui DAu, Hung Yén va mdt s6 lang nghé thi cong & Bac Ninh
lan lwot 1a: 537 (363-864); 432 (1,31-1715) va 2,89 (1,77-3,87) ng/g. Cac dong loai chii yéu phat hién dwoc
12 BDE-209 va BDE-99. Miu tram tich iy tai mdt s6 khu tai ché rac thai dién tir tw phat ¢ Triéu Khic
va Biii Dau ¢6 mirc d9 6 nhiém PBDEs cao hon so véi cac khu vire khac. Diéu nay cho thay, tai ché rac la
mot ngudn phat thai PBDEs dang luu y. Rii ro sinh thai cia PBDEs trong tram tich doi véi sinh vat day
(Daphma magna) tai cac khu vue nghlen ciru dwgc danh gia thong qua gia tri hé s6 riii ro (RQ) cho tirng
dong loai. Phin 16m ciac RQ déu nim trong khoang gia tr1 0< RQ <100 (tlr(rng ng voi mirc khéng c6 rii
ro dén c6 kha niing riii ro ding ké), tuy nhién trong mét sé it miu tai Triéu Khic va Bui Dau cé gia tri RQ
ciia cac dong loai nhw BDE-99, -100, -183 va -209 twong ddi cao, cho thiy cac chit nay cé kha niing giy ra
anh huéng tiéu cwe ddi véi sinh vat day.

Tir khéa: dinh gid riii vo sinh thdi, hé sé rii ro, PBDEs, sinh vit ddy, tram tich.

Chi sé phin logi 1.4

ude Stockholm d3 dua mot s6 nhom PBDEs ¢6 sb
nguyén tir brom cao (bao gdm cac nhom TetraBDEs,
PentaBDEs, HexaBDEs, HeptaBDEs v4i s6 nguyén tir
brom tir 4 dén 7) vao danh sach cac chit POPs bi cAm
su dung [4].

Pat van de

PBDEs 1a nhém cac chét 6 nhiém hitu co kho phan
huy (POPs) “méi” ho brom, dugc sir dung lam chat
chéng chdy trong céc loai vat liéu polyme nhu nhua,
chét déo, cao su, to soi, son [1]. Tir cac vat lidu nay,

PBDEs c6 mit trong nhiéu san pham tiéu diung, dic
biét 1a cac thiét bi dién, dién tir, d6 nhua gia dung, dd
nodi that, phuong tién giao thong, d6 bao ho lao dong
[2]. P6 doc cap tinh cua cac PBDEs tuong ddi thap
nhung ching lai c6 kha nang tich Iy sinh hoc va gay
ra cac tac dong tiéu cuc dén co thé con ngudi va dong
vat, vi du nhu anh huong dén hé noi tiét, giy doc than
kinh, gan, suy giam mién dich, anh hudng dén su sinh
san, phat trién va duoc xép vao nhom chit c6 kha ning
gy ung thu [3]. Do tac dong doc hai cia PBDEs ddi
v6i hé sinh thai 14 rat nghiém trong, trong khi cac chat
nay lai dugc st dung rat phé bién, nam 2009, Cong

"Tac gia lién hé: Email: tubinhminh@gmail.com
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D6i v6i moi trudong tram tich, sy tich liy DecaBDE
trén pham vi toan cau kéo theo nhirg mdi lo ngai vé
su hinh thanh cac san pham dé brom héa. Tai Thai HO
(Trung Qudc), luong DecaBDE tich lity trong tram
tich dugc kiém ké udce tinh 1én dén 26,3 tin. DecaBDE
cing chiém ty 18 ndi trdi so v6i cac PBDEs khéc trong
trAm tich tai Canada, Pai Loan, Han Quéc, Indonesia,
cua song Clyde tai Anh, cua song Scheldt tai Phap,
bién Bering trén Thai Binh Duong va bién Chukchi
trén Bic Bang Duong. Dudi tac dong ctia mot sb
loai dong vat thuy sinh nhu Polychaete, cac PBDEs
nam trong 16p tram tich sdu dén 50 cm so v&i bé mat
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Ecotoxicological risk assessment of
polybrominated diphenyl ethers in sediment
on benthic organisms at some areas of the
Northern Vietnam

Summary

In this study, the authors determined levels and
patterns of Polybrominated diphenyl ethers
(PBDEs) in surface sediment samples collected
from some areas in the Northern Vietnam.
Concentration of PBDEs in all samples ranged
from 1.31 to 1715 ng/g dry weight with mean
value as 324 ng/g. Concentrations (mean and
range) of total 8 most popular PBDEs congeners
in sediment from Trieu Khuc village, Hanoi; Bui
Dau village, Hung Yen province and some craft
villages in Bac Ninh province were 537 (363-
864); 432 (1.31-1715) and 2.89 (1.77-3.87) ng/g,
respectively. The most predominant congeners
in sediment were BDE-209 and BDE-99. The
relatively high levels of PBDEs in sediment from
informal e-waste recycling sites in Trieu Khuc
and Bui Dau in comparison with those from
non-recycling areas suggested that recycling
activities were making potential sources of
PBDEs emission. The ecotoxicological risks
of sedimentary PBDEs on benthic organisms
(Daphina magna) in studied areas were
evaluated by the estimation of risk quotient for
each congeners. Risk quotients of most samples
were in range of 0 < RQs < 100 (equals to no
significant risk or potential for adverse effects);
however, in rarely extraordinary sites such as
Trieu Khuc and Bui Dau, high value of RQs
for some congeners such as BDE-99, -100, -183
and -209 indicated that potential adverse effects
should be expected.

Keywords: benthic organism, ecotoxicological risk
assessment, PBDEs, risk quotient, sediment.

Classification number 1.4
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cling c¢6 thé di dong va quay trd lai méi truong, hién
tuong nay dan dén nguy co hinh thanh cic san pham
dé brom hoa doc hon ngay ca voi DecaBDE di bi vii
lap [5]. Tuy tram tich khong phai 1a méi truong truc
tiép dan dén sy phoi nhiém PBDEs ddi voi con ngudi
nhung cac nghién ctru vé rui ro sinh thai cia PBDEs
trong tram tich trén cac loai dong vat thuy sinh da dugc
tién hanh do sy ton tai ctia cac hogp cht nay trong tram
tich va nudc c6 anh huong nhat dinh dén sinh vat day,
qua d6 tich lily lau dai trong chudi thire dn va c6 thé
gdy ra rui ro ddi v6i con nguoi [6-8].

Tai Viét Nam, co s& dir liéu vé muc do 6 nhiém
ciia PBDEs trong trim tich ciing nhu cac nghién ciru
vé rui ro sinh thai ctia cac chit doc nay con rat han ché.
PBDESs da dugc phat hién voi mic ham lugng tuong
dbi thép tai dam Thi Nai, mién Trung (mau 6 nhiém
nhit c6 néng do tong PBDEs 9,62 ng/g) hodc tai hé
thng song va kénh rach & Ha Noi (ndng do trung binh
1,33 va khoang ndng dé tir 0,03 dén 17,5 ng/g) [8, 9].
Mitc do 6 nhiém PBDEs cao hon da dugc xac dinh
trong tram tich tai khu vuc c¢6 hoat dong tai ché rac thai
dién tr ty phat ¢ lang Bui Dau, Hung Yén véi khoang
ham lugng tir 100 dén 350 ng/g, cho thiy rac thai dién
tir 1a ngudn phat thai PBDEs dang luu y [10].

Trong nghién ctru ndy, chung toi tién hanh phan
tich ham Iuwgng va danh gia rui ro sinh thai cta cac
PBDEs trong dbi twong 1a mau trdm tich thu thap tir
3 khu vuc thudc cac tinh, thanh phé ¢ phia Bic 1a Ha
Nbi, Bic Ninh va Hung Yén, dé udc tinh gia tri RQ va
budc dau danh gia nguy co 6 nhiém va nhimng rai ro
ciia PBDEs ddi v6i sinh vat day.

Thuc nghiém
Thu thap méu

Mau tram tich mat duge thu thap tai cac khu tai
ché rac thai dién tir & lang Triéu Khuac, Thanh Tri, Ha
Noi (n=4) va lang Bui Dau, My Hao, Hung Yén (n=4);
va cac lang nghé thu cong voi hoat dong chinh 1a dét
nhudém va lam gidy & Béc Ninh (n=4) trong thoi gian
tir nam 2012 dén 2015. Mdi mau phan tich 1a mot mau
gop tai 5 vi tri cach nhau tr 0,5 dén 1 m, doc theo
hé théng kénh dan nudc, 1a noi tiép nhan truc tiép
dong nudce thai tir cac co s& co hoat dong tai ché ¢
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Triéu Khuc va Bui Dau hodc co so dét va lam gidy ¢
Bic Ninh. Mau sau khi dugc tron déu trén khay inox
sach duoc chuyén vao tai PE kin va dwa vé phong thi
nghiém, bao quan trong diéu kién lanh siu (-18°C) dén
khi phan tich.

Phuwong phap phan tich

Mau trim tich duoc xir 1y dua trén quy trinh tham
khao ctia mot s6 nghién ciru trude day dugc cong bd
boi Pai hoc Ehime, Nhat Ban véi mdt vai thay dobi
nho [11]. MAu trdm tich dugc 1am kho dén khéi lugng
khong d6i ¢ nhiét do phong, tranh anh sang, sau do
dugc nghién min trong cdi sir va rdy qua sang c6 kich
thude 150 pm. Khoang 5 g trim tich kho duoc thém
chat chuan dong hanh danh dau dong vi PC,,-PBDEs
va chiét 2 1an, mdi 1an véi 50 ml hdn hop axeton :
hexan (1:1, v/v) str dung may lic (30 phut) va hd trg
rung siéu 4m (10 phut). Cac phan dich chiét dugc gop
lai, c6 quay chan khong, xir Iy bang axit sunfuric dic
va lam sach trén cdt silicagel da 16p, cot silicagel don
16p, loai luu huynh bang phoi dong hoat hoa va co dic
dudi dong khi nito nhe. Chat noi chudn danh diu dong
vi BC -PCBs dugc thém vao dung dich cudi cing
true khi phan tich trén hé théng GC/MS.

Céc ddng loai PBDEs phén tich (bao gdm BDE-
28, -47, -99, -100, -153, -154, -183 va -209) duoc
tach trén hé thdng sic ky khi 7890A GC (Agilent,
My¥) va cOt mao quan silica Rtx® - 1614, dai 15 m %
duong kinh trong 0,25 mm X 16p film pha tinh 0,1 pm
(Restek, M) dung khi mang Heli. Mau phan tich dugc
nap vao hé théng & ché d6 bom khéng chia dong, bom
mau tu dong voi thé tich bom 1 ul, nhiét d6 ctia bom
mau 250°C. Chuong trinh nhiét d cua 16 cot: giit &
70°C trong 2 phit, ting dén 300°C (20°C/phut) va giir 2
phut. Sau khi tach, céc chi ticu PBDEs dugc dinh tinh
va dinh luong boi khdi phd ké Inert XL EI/CI MSD
with Triple-Axis Detector (Agilent, M¥) ¢ ché do ion
hoa va dap electron va ché dd quan sat chon loc ion
(SIM).

Phwong phap ludn danh gid rii ro sinh thai cia
PBDE:s trong tram tich doi véi sinh vit ddy

Rui ro sinh thai cia cac PBDEs dugc danh gia
thong qua gid tri RQ trén mot s loai sinh vat day [6-
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8]. Gia tri RQ cho timg dong loai PBDEs trong trim
tich dugc uodc tinh dya trén phuong phap ludn dugc
dua ra boi Cristale va cs (2013) [6]. Theo d6, RQ cua
PBDEs ddi v6i sinh vat day (Daphnia magna) dugc
tinh toan dua trén cong thuc sau:

RQ = MEC / (EC,, / f)

Trong do6: EC,, (mg/l) 1a noéng d6 PBDEs trong
nude 16 rdng can bang voi tram tich c6 anh hudng dén
50% sb lugng ca thé, gia tri nay duoc tham khao tir
cac nghién ctru trude day [6, 12, 13]; fla hé s6 an toan
(security factor) hay hé s6 khong dam bao (uncertainty
factor), thong thuong gia tri cuia f= 1000 [7]; MEC la
ndng d6 PBDEs do duoc trong méi truong nude (ng/l),
dugc tinh thong qua ndong d6 PBDEs trong tram tich va
mot s6 hé s6 [14]:

MEC=C_/(f_K_)

Trong do: C_la ham lugng PBDEs trong tram tich
(ng/kg); £ 1a % cacbon hitu co tinh cho tram tich, 14y
bang 0,1 hay 10% [6]; K _1a hé s phan b6 ciia PBDEs
dbi véi cacbon hiru co trong trim tich, trudng hop nay
c6 thé lay K_~K_, tirc 1a h¢ s phan b PBDEs giita
octanol va nudc.

Tur gia tri RQ tinh todn theo cong thirc trén, rui ro
sinh thai d6i vi sinh vat day tir PBDEs trong tram tich
duoc danh gid nhu sau [15]:

RQ < 1,0: khoéng ¢6 rui ro;

1,0 <RQ < 10,0: ¢6 kha ning rii ro mic thap;

10,0 < RQ < 100,0: c6 kha nang rui ro dang ké;

RQ >100,0: c6 kha nang anh hudng tiéu cuec.
Két qua va ban luan

Mirc @6 é nhiém PBDEs trong tram tich tai mét
s6 khu vie ¢ mién Bic

Ham luong PBDEs tong trong tit ca cac mau tram
tich cua nghién ctru nay c6 gia tri trung binh 324 ng/g,
nam trong khoang néng do kha rong, tir 1,31 dén 1715
ng/g. Ham luong trung binh cua tirng dong loai va ham
luong PBDEs téng cua 3 dia diém khao sat duoc dua
ra trong hinh 1.
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Hinh 1: ham lugng PBDESs trong trdm tich tai Triéu Khilc,
Biii Dau va Béc Ninh

Ham luong PBDEs tong trong cic mau trim tich
tai Triéu Khuc, Bui Dau va Bac Ninh c6 gia tri trung
binh va khoang lan luot 1a 537 (363-864); 432 (1,31-
1715) va 2,89 (1,77-3,87) ng/g trong lugng khod. Nhu
vay Triéu Khiic, mot lang nghé v&i hoat dong chinh 1a
thu gom va tai ché nhya tir rac thai sinh hoat & ving
ngoai thanh Ha No¢i ¢6 mic ham lugng PBDEs trong
tram tich cao nhat, tuong dwong véi khu tai ché rac
thai dién tu ty phat 6 Bui Dau, Hung Yén va cao hon
so voi khu vuc khong c6 hoat dong tai ché nhya &
Bic Ninh tir 150-190 1an. Mau c¢6 ham luong PBDEs
thép nhét va cao nhit déu dugc thu thap tai Bui Dau.
Ham luong PBDEs trung binh tai cac khu vuec tai ché
trong nghién clru nay la 484 ng/g, tuong duong voi
muc ham luong do Matsukami va cs (2015) phan tich
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dugc trong tram tich tai cung khu vyc Bui Dau va cao
hon mtrc trung binh trong trim tich tai hé théng song
hd ¢ Ha Noi khoang 360 lan [8, 10]. Mirc d6 6 nhidm
PBDEs trong tram tich tai khu vuc Triéu Khac va Bui
Dau (Viét Nam) cao hon dang ké so v&i bun thai va
tram tich tai khu tap trung rac thai Benowo, Surabaya,
Indonesia (0,075-45,4 ng/g) [16]; tuong duong voi khu
tap trung va tai ché rac thai dién tir & Guiyu, Quang
Poéng, Trung Qudc (0,26-824 ng/g) [17]; nhung thap
hon so v&i cac mau tram tich ldy & bo song Nanyang,
tinh Quang Pong, gan khu vuc tap trung rac va dét rac
16 thién (4434-16088 ng/g) [18] hodc mau & hd nhan
tao Shihwa, Han Quéc, chiu danh huong cua khu lién
hop cong nghiép voi khoang 13000 cong ty (1,3-18700
ng/g) [19].

Phé tich liy ciia cac dong loai PBDEs trong trim
tich c6 su khac bit 1 rét & 2 khu tai ché rac thai. O
Triéu Khuc, BDE-99 1a ddng loai chinh chiém dén hon
50% ham luong tong, tiép theo 1a BDE-100 ~ BDE-
209 > BDE-154 ~ BDE-183. O Bui Dau, BDE-209
chiém ty 1¢ gan nhu tuyét dbi (trén 90% & 3/4 mau),
tiép theo 1a BDE-183, cac PBDEs véi s6 brom thap
hon chiém ty 1€ rat nho. Tai khu vuc khong c6 hoat
dong tai ché & Bic Ninh, BDE-209 chiém ty 18 cao
nhat (trén 70%), tiép d6 1a BDE-100 va BDE-99. Su
c6 miat cia BDE-209 véi tin sudt phat hién va ty 1é
cao gan nhu tuyét ddi trong nhiéu miu trdm tich da
cung cép thém thong tin vé ngudn gdc sir dung hdn
hop thuong mai DecaBDE trong linh vuc dién, dién tu
& Viét Nam noi riéng va cac nude chau A noi chung.

Ddnh gid riii ro sinh thdi ciia PBDEs trong tram
tich déi véi sinh vit ddy

RQ cua tung d@)ng loai PBDEs ddi voi sinh vat
day (Daphnia magna) duge ude tinh cho cac mau tram
tich tai mot sé khu vuc & mién Béc, két qua dugc thé
hién trén hinh 2. Pa sb cic mau déu co gia tri RQ nam
trong khoang gia tri 0 < RQ < 100, twong duong véi
mirc khong c6 rii ro dén c6 kha ning rii ro dang ké.
Céac dong loai co gia tri RQ cao bat thuong & mot s6
vi tri léy mau nhu BDE-99, BDE-100 va BDE-183.
Véi cung phuwong phép luan danh gia rui ro, nong do
PBDE:s trong tram tich cang cao thi hé s rui ro va mirc
d6 rui ro twong g s& cang cao. Vi du, ddi voi mot
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mAu tram tich l4y tai Triéu Khuc v6i ham lugng BDE-
99 14 621 ng/g, cao nhét trong tat ca cac mau phan tich
trong nghién ctru nay thi gia tri RQ tinh duogc 1én dén
c¢& 10°. Trong khi d6, cac ddng loai véi sb brom thap
nhu BDE-28 va BDE-47, do c6 ndng do thip va ¢ mirc
dudi gioi han phat hién ciia phuong phép trong nhiéu
mau thi gid tri RQ tuwong d6i thip. Tai 2 khu tai ché
rac thai 12 Bui Dau va Triéu Khic, mdi khu ¢6 1 mau
tram tich phat hién duoc kha ning anh huéng tiéu cuc
ciia BDE-209 d6i vdi sinh vat ddy v6i RQ twong tng
12 6,9.10° va 1,6.10%; cdc mau con lai déu khong ton tai
anh huong tiéu cuc dang ké nao.
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Hinh 2: RQ ciia cde PBDEs trong tram tich doi véi dong vt thiy sinh

(Daphnia magna): (a) khéng cé riii ro; (b) ¢6 khd ndng riii ro & mitc thap;
(c) co kha nang rui ro dang ké; (d) co kha nang anh hwong tiéu cuc

RQ ctuia PBDEs trong nghién ctru nay co gia tri cao
hon so vdi cac nghién ctru tuong ty dugc thyc hién trén
ddi tuong tram tich mat & hé théng song hd ciia Ha Noi
[8] hodc trim tich cac song Arga, Nalon, Besos, & ving
nui thudc Tay Ban Nha, noi it chiu anh hudng cua hoat
dong con nguoi [6]. Anh huong tiéu cyc cua PBDEs
va cac chét chdng chay phenolic ho brom ddi v6i mot
s6 loai dong vat thuy sinh nhu cé, daphnia hay khuan
lam cling da dugc xac dinh ¢ khu vuc thao do rac thai
dién tir @ mién Nam Trung Qudc véi gia tri RQ tong
1én dén 10%-10* [7]. Cac két qua trong nghién ciru nay
da chi ra sy ton tai cua nhitng rui ro ddi v6i hé sinh thai
cua cac PBDEs trong tram tich tai mot s6 khu tai ché
réc thai ty phat & mién Bac nude ta ndi riéng, cling nhur
hoat dong tai ché rc thai néi chung.
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Két luan

Mirc d6 6 nhidém va pho tich lily dic trung cua
PBDEs, nhom chét doc hitu co “méi” tung duoc st
dung phd bién 1am chit chéng chdy, di duoc xac dinh
trong doi tuong trAm tich tai mot s6 khu vuc & mién
Bic nudc ta voi cac hoat dong dac trung nhu tai ché
rac thai va lang nghé thu cong. Rui ro sinh thai va cac
tac dong tiéu cuc cia PBDEs dén sinh vat day ciing
da duogc phat hién trong mot s6 dia diém c6 mirc d6 6
nhiém PBDEs tuong dbi cao ¢ Triéu Khuc va Bui Dau.
Két qua tir nghién ctru ndy da bd sung thém nhiing
thong tin can thiét va cap nhat cho co sé dir liéu con
han ché vé PBDEs trong moi truong tai Vi¢t Nam, ddc
biét 1a & cac khu tai ché rac thai dién tu tu phat.

Loi cam on

Nghién cvuu nay dwoc thuc hién nho sy hé tro kinh
phi ciia Quy Phat trién Khoa hoc va Cong nghé quoc
gia (NAFOSTED) théng qua dé tai “Pdnh gid mirc
dg phat thdi va 6 nhiém méi truong ciia cdc hop chat
hitu co khé phdn hiyy méi ho brom (PBDEs)”, md so
104.07-2012.74. Nhom tac gia xin trdan trong cam on.
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Bic diem dia tAng va cdu trc dia chat tring An Chéau
va y nghia cla ching trong tim kiém, tham do dau khi
Hoang Vin Long", Ngd Thi Kim Chi', Trin Thi Oanh?

"Truong Pai hoc Mo - Dia chat

2Lién doan Ban do dia chdt mién Bdc

Ngay nhan bai 4/7/2016, ngay chuyén phan bién 6/7/2016, ngay nhan phan bién 8/8/2016, ngay chip nhan dang 18/8/2016

Triing An Chiu nim tron trong déi ciu tric Pong Bic Bo va 1a mot trong nhitng bé tram tich truwéc
Kanozoi 16n nhét Viét Nam. Trong nghién ciru nay, tip thé tic gia trinh bay mét s6 két qua nghién ciru vé
cac diéu kién dia chit, dia ting c6 thé hinh thanh nén mot hé thong dau khi trong ving nghién ciru dua
trén tai liéu khao sat thwe dia két hop véi viée xir Iy tai liéu dia chét va dia vat 1y da thue hién trudc day.
K#ét qua nghién ciru cho thay, triing An Chéu cé dii cac diéu kién thuin loi dé c6 thé hinh thanh mjt hé
théng dau khi. Trong d6, ting da sinh 1a cic da tram tich sét két, da phién sét mau den, giau vat chét hiru
co thudc hé ting Miu Son va hé ting Van Ling; trong khi tAng chira 1a cac ting cat két, san két hat trung
binh - thé c6 do rf)ng va do tha"lm tot tudi T-K va ting da mong carbonat bi nirt né tudi C-P nam ¢ phan
siu cia trung Tang chiin bao gom ca tang chin khu vie 13 cac tang sét két dwoc hinh thanh trong moi
truong bién nong tudi T , Va tang chin dia phwong la cac tap sét két hinh thanh trong cac triing dia hao
noi luc tudi T,-K. Cac cau tao trién vong duge tap trung vao hal loai chinh dé 1a tang da mong carbonat
tudi C-P bi pha hiy trong cac khdi nang dia lily va cac ciu tao nep 16i quy mé lém phat trién trong cac da
tram tich luc nguyén tudi MZ.

Tir khéa: céu tao trién vong, dd chén, dd chira, dd sinh, triing An Chéu.

Chi sé phdn logi 1.5

pat van de qua cac dy an hop tac giita Téng cuc Dia chit Viét
Nam véi cac nha dia chat Lién X6 dé tién hanh do
v& ban dd dia chat va tim kiém khoang san & cac ty
1& 1:500.000, 1:200.000 va gan day nhat 1a 1:50.000.
Céc két qua nghién ctru va diéu tra dia chét co ban da
cho théy, cac tién dé thach hoc va dia chat thuan loi
cho qua trinh hinh thanh va tich tu dau khi trong khu
vuc [1, 2]. Ngoai cac cong trinh diéu tra dia chit co
ban va tim kiém khoang san, mot s6 nha dia chat da
tién hanh nghién ctru chuyén vé cac diéu kién dia chit
c6 thé thuan loi cho viéc hinh thanh dau khi trong khu
vue triing An Chau. Dién hinh cho cic nghién ctru vé
dau khi trong giai doan nay 1a ciia Ngo Thudng San
(1975), Nguyén Quang Hap (1975) [1, 2]. Nhiing tac

Triing Anh Chau 1a mét trong nhitng bé tram tich
Paleozoi - Mezozoi 16n nhat ¢ nudc ta, dugc phan bo
tron ven trong doi cau trac Pong Bac B (hinh 1).

tp. Bac Giang
1 e o
p. Bac Ninh-
- 59
pon

B /
1 P

5 i) N R L,:’:; v oo gia nay da dua ra dugc nhitng nhan dinh vé yeu to cau
% HaRteg /gg;mk ¥ truc, dia tang va lich st tién hoa kién tao khu vyc cling
nhu moi quan hé ctua ching véi sy hinh thanh mot hé

Hinh 1: vi tri dia Iy khu viee nghién ciru va vung lan cdn A A e N , A cos
' (ngign: ma'ps.éoglawm) S thong dau khi néi chung. Tuy nhién, cac luan gidi do

dugc thyc hién dua trén quan diém cua thuyét kién
Khu vyc nay da dugc nghién ctru va di€u tra dia tao Pia mang ma ngay nay khong con phu hop trong
chét co ban tir nhimg nam 60 cua thé ky trudc thong  diéu kién thuc té dia chat. Bén canh do, cac cong trinh

“Tac gia lién h¢: Email: hoangvanlong@humg.edu.vn
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Stratigraphy and geological structure of the
An Chau basin and its significance in oil and
gas exploration

Summary

The An Chau Basin is situated in the Northeast
structure zone and is one of the largest pre-
Cenozoic sedimentary basins in Vietnam. In
this study, the authors presents some results of
studying geological and stratigraphic conditions
for the formation of a petroleum system in
the region based on the field observation data
together with reinterpretation of geological and
geophysical data of the previous studies.

The results have shown that the An Chau Basin
demonstrates sufficient conditions of a petroleum
system. In which, the source rocks are organic
matter-rich, black shale and claystone of the
Mau Son and Van Lang formations while the
reservoir rocks are very coarse - medium grained,
highly porous and permeable sandstones of the
T-K formation. In addition, the C-P fractured/
kastified carbonate rocks are also considered
good reservoir rocks in the deeper area. Two
types of cap rock formation have been identified:
The regional cap rock is the T , shallow marine
shale or claystone that demonstrates a steady
thickness and wide development while the T,-K
continental shale and claystone deposited locally
in the continental grabens are suggested to be the
local cap rock formation.

The potential structuresinclude the C-Pcarbonate
basement developed in the horst structures and
the large scale anticlines developed in the MZ
clastic sedimentary rocks.

Keywords: An Chau Basin, cap rock, potential
structure, reservoir rock, source rock.

Classification number 1.5
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nghién ctru vé dia hoa hitu co, luan giai cAu trac dia
chét, thanh phﬁn thach hoc va moéi truong trAm tich,
cac dang cAu tao trién vong cua cac t?mg dia chat dudi
sdu con rat han ché. Vi vay ma viéc danh gia hé thong
dau khi ciing nhu nhiing trién vong dau khi trong ving
con gip nhiéu khé khin va nhiing van dé d6 s& duoc
thao luan trong nghién ctru nay.

Trong nghién cru nay, tap thé tic gia da tién hanh
tong hop, xir 1y cac tai liéu dia chat, dia vat 1y két hop
voi tai liéu khao sat thyc dia do tap thé tac gia thuc
hién dé dua ra nhiing nhan dinh vé tién dé dia tﬁng,
cau triic c6 kha nang hinh thanh va tich tu hydrocarbon
trong vung triing An Chau phuc vu cho viéc dinh
huéng cong tac tim kiém va tham do dau khi.

Noi dung nghién ciu

Co so tai liéu

Dé thyc hién nghién ciru nay, tap thé tac gia str dung
cac nguén tai li€u sau day: tai li€u khao sat thuc dia
thuc hién trong cdc ndm 2014-2016; tai li¢u bdo céo
ban dd dia chat va tim kiém khoang san & céc ty 1é
khac nhau cua khu vuc Dong Bic Viét Nam; bao céo
két qua do dia vat Iy trong luc.

Déi twong nghién ciru

boi tugng nghién cuu chinh 1a cac thanh tao
carbonnat tudi Paleozoi va cac da tram tich luc nguyén
tudi Meozozoi c6 mat trong vung nghién cuu.

Phwong phap nghién ciu

Phuwong phdp tong hop va xir 1y s6 liéu: duge thuc
hién dua trén viéc tong hop, phan tich va xir Iy cac tai
lidu dia chat, dja vat 1y da duogc thuc hién trong céc giai
doan trudc day nham phuc vu cho vi¢c danh gia téng
quan vé dac diém dia chat, thanh phﬁn thach hoc, cau
tric dia chit va dia tang trong khu vuc nghién ciru.

Phwong phdp khdo sdt thye dia: duge tién hanh
theo cac tuyén 19 trinh nham thu thap cac thong tin vé
thanh phﬁn thach hoc, dia tﬁng, dic diém bién dang cua
céc thanh tao dia chét, lﬁy cac loai mau chuyén dé phuc
vu cho vi¢e luan giai cAu trac, thach hoc ¢ dudi sau.

Phwong phdp ludn gidi cdu tric: duoc thyc hién
trén co s phan tich cac dau hiéu dia dong luc tur cac
sO liéu quan sat truc tiép ngoai thuc dia két hop voi
phan tich ban d6 dia chit nham xac dinh cac hé thong
nép ubn, dut gay lién quan dén cac hoat dong kién tao
khu vuc khdng ché qua trinh hinh thanh va tién hoa bé.
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Phén tich cac pha bién dang va y nghia cua timg kiéu
hoat dong bién dang d6i véi su thanh tao/pha hiy cac
phan vi dia tang trong viing nghién ctru ciing nhu sy
hinh thanh cac biy ciu tao tiém nang.

Phirong phdp phén tich cdc cau tao/bdy: nghién
ctru thach hoc cua cac thanh tao dia chdt nham xac
dinh thanh phan khoang vat va cc qua trinh bién doi
dia chét lién quan dé danh gia anh huong cua ching
trong viéc phan loai kha ning chtra/chan ciia cic tang
thach hoc khac nhau. Viéc phan tich thach hoc cta cac
thanh tao dia chit duoc tién hanh trén co sd két hop tai
lidu quan sat truc tiép ngoai thuc dia véi tai liéu phan
tich 1at mong thach hoc trong phong.

Két qua nghién ciu

Trén co s& xu 1y tai liéu khao sat thuc dia két hop
v6i viée tong hop, xir Iy s6 liéu bang cac phuong phap
nghién ciru néu trén da cho phép tap thé tac gia thu
dugce mot sé két qua chinh sau déy:

Dia tt’l“ng

Céc tai liéu khao sat dia chat trén mat két hop véi
tai lidu tham do than va cac két qua nghién ciru cua
céc tac gia trudc day cho thay, da c6 tudi co nhat trong
ving 14 cac thanh tao da bién chat ciia hé tang Tan Mai
tudi O,-S,. Hau hét céc nha dia chat déu cho ring, bé
An Chau duogc hinh thanh do qué trinh tach gian mong
két tinh truéc Cambri. Chi tiét vé cac phan vi dia tang
& khu vuc Pong Béc Viét Nam noi chung va triing An
Chau ndi riéng da dugc trinh bay day du trong cac bao
céo do v& ban d dia chat va bao cdo cong tac tim kiém
- tham do than trong khu vyuc (hinh 2). Vi vay, trong
khuon kho bai bao nay, tdp thé tac gia chi trinh bay
nhom céc phan vi dia tﬁng c6 dac diém tuong tu theo
cac tiéu chi thach hoc cAu truc cla hé théng dau khi.
Trat tu dia tﬁng duoc mo ta nhu sau:

Cdc thanh tao bién chat hé Ocdovic, théng trén - hé
Silua: hé td‘ng’ Tan Mai (O,-S, tm): hé tang Tan Mai
16 ra ¢ phia bac thanh pho Cam Ph4, khu vuc Thong
Nhat, Hoanh B9, khu vyc nai Chép Chai, phia bac
Pong Triéu va khu vyc tir Tan Mai dén Mong Cai. Cac
két qua do v& ban dd dia chét trudc day va két qua
khao sat thuc dia gan day cho thdy, thanh phan thach
hoc ctia hé tang nay gom hai tap: tap dudi gom cac da
tram tich luc nguyén cat két thach anh, bot két, tuf va
d4 phién thach anh-sericit v6i tong chiéu day ~ 900-
1000 m. Tap trén g6m cat bot két, bot két xen kep da
phién, filit, da phién silic, d4 phién sericit va tufogen
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v6i tong chidu day ~ 700 m. Trong ving nghién ctru
cac da cua hé t?mg Tan Mai dugc cho 1a ¢6 tudi c6 nhat
trong viing va c6 quan hé bat chinh hop véi cac da tré
hon nam bén trén.

Bbi tich Q thuoc cdc déng biang ven bién 4m tich luc nguyén T,1

Ryolit, tuf va vun tho T,a

Thanh tao Paleozoi méng bé An Chau
% Tram tich Cacoonat C-P
- Phié¢n sét, phi¢n voi D
- Phicn silic, phién sericit bj uon nép O4-S

B8 Phun trio axit T

Tram tich vun Neogen viing Péng Ho
Trdm tich lyc dia mau do Kreta
Tram tich luc dia mau do JI_2

- Luyc nguyén chifa than Tin-r

Tram tich luc dia mau d6 Tic

Hinh 2: so do (?ja chat - kién tao gian lwgc khu vuece triing An Chdu

theo tdi li¢u ban d6 dja chdt 1y ¢ 1:200.000 t Lang Son (Hoang Ngoc Ky
va nnk, 2000), to Mong Cai (Nguyen Cong Lwong va nnk, 2000)

Cac thanh tao carbonat - silic hé Carbon - hé
Permi: bao gom hé tang Bdc Son (C-P bs), hé tang
Dong Dang (P, dd) va hé tang Bai Chdy (P, bc): hé
tang Bac Son phan bo rong radi ¢ khu vyc thanh pho
Lang Son - Hoang Thach - Kinh Mén va kéo dai doc
theo viing ven bién tir Udng Bi dén Cai Rong. Thanh
phan chinh cua hé ting nay 1a da voi phan 16p day
dén cau tao khdi, d4 voi dang trimg c4 mau xam dén
xam den. Nhiing tap da voi giau silic c6 mau dadm hon.
Chiéu day cua hé ting nay vao khoang 750 m. Trong
pham vi vung nghién ctru khong quan sat dugc ranh
gidi dudi ciia hé ting Bac Son. Tuy nhién, tai khu vuc
Lang Son (Pong Nhi Thanh) quan sét thay cac da tram
tich luc nguyén tudi Trias cam xudng bén dudi da voi
tudi C-P va tai khu viee Hoang Thach (nai Vong Cham)
thdy céc tap luc nguyén xen silic tudi Permi mudn lai
bi udn nép dao va cam xubng bén dudi d4 voi tudi C-P
(hinh 3) cho thiy quan hé dia ting ¢ day la bat chinh
hop kién tao.
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Hinh 3: quan h¢ chom nghich giita da voi hé td‘ﬂg Bya% Son véi tram tich silic
hé tang Bai Chay va hién twong uon nép ddo di kem

Heé tﬁng D6ng bang chi 10 ra voi mot dién 10 rat han
ché & mot s6 khu vuc quanh thanh phd Lang Son (Pong
Nhi Thanh, Quan Léng, Cao Loc). Tong chiéu day thay
d6i tir 150-350 m. Cac da ctia hé ting nay gdm hai tap:
tap dudi gém bauxit, tram tich luc nguyén cat két, bot
két, sét két xen kep silic. Tap trén 1a da voi cAu tao khdi
dén phan 16p day va bi phu chinh hop boi tram tich luc
nguyén tudi Trias & mot s6 noi (Quan Long).

Trong pham vi viing nghién ciru, hé tang Bai Chay
dugc 16 ra thanh mot sb dai hep & khu vue Kinh Mon,
thanh phé Ha Long, Théng Nhit (Hoanh Bd). Thanh
phén thach hoc cua hé téng nay gém tram tich silic xen
kep luc nguyén bot, sét két. Tai Bai Chay (Ha Long),
cac da nay bi dap v manh tao thanh d6i dam két kién
tao khong xac dinh dugc thé nam trong khi & khu vuc
Kinh M6n van quan sat dugc tinh phan 16p nhung d4 bi
nirt né manh va bi uén nép tao thanh cac nép udn nghich
dao, nép udn nim ngang co6 mit truc cim xudng bén
dué6i da voi tudi C-P tao thanh quan h¢ chom nghich.

Cdc thanh tao tram tich bién néng tuéi Trias sém -
giita: bao gdm cac thanh tao trdm tich luc nguyén cua
hé tang Lang Son (T, Is), hé tang Ky Cung (T, kc), hé
tang Khon Lang (T,, k7) va h¢ tang Na Khuét (T, nk).

Céc da tram tich lyc nguyén nay dugc hinh thanh
trong giai doan Meozoi sém va phan bd kha pho bién
& canh phia Pong Béc va Ty Nam cua triing An Chéu.
Thanh phén thach hoc gom cat két, bot két, sét két xen
kep cac da phun trao rhyolit va da voi sét phan 16p
mong. P4 trim tich luc nguyén c¢6 ciu tao phén 16p rat
day dén trung binh, bi uén nép va dut giy cit qua. O

TAP CHI

Hl?tAi :glfli et Nam 58(11) 11.2016

ven ria phia Tdy Nam bon triing con quan sat thiy cac
d4 luc nguyén cta hé ting Lang Son c6 quan hé kién
tao nghich dao cam Xuéng bén dudi cac da voi cua hé
tang Pong Piang c¢6 tudi cd hon (P3). Tai mot sb vi tri
da xéac dinh duge hoa thach dinh tudi cho céac phan vi
dia tang nay.

Cdc thanh tao tram tich luc dia tuoi Trias mudn -
Kreta: bao gdm céc hé tang Mau Son (T,c ms), hé ting
Van Lang (T,n-r vl), h¢ ting Ha Co1 (J, , hc). Déy la cac
da tram tich c¢6 tudi tré nhat trong ving nghién ciru va
chung dugc quan sat thay kha phd bién ¢ ving trung
tdm va canh phia Pong Bic triing An Chau. Thanh
phan thach hoc bao gém céc tang cudi két phan 16p rat
day dén day, cat két, bot két, sét két dugc hinh thanh
trong céac dia hao ndi luc voi mai truong tram tich dic
trung 13 moi truong song hd va dam lay. Pic biét, day
1a cac dia tang chira than cong nghiép c6 gia tri kinh
té cao. Tai ranh gi6i chuyén tiép giita cac da tram tich
tudi Trias gitra voi tram tich ctia hé tang Mau Son (T3c)
¢6 thé quan sat rd su chuyén bién nhanh vé kich thudc
dd hat va tram tich c6 mau nau do dic trung cho moi
truong oxy hoa vung trén luc dia.

Cdc thanh tao tram tich Kainozoi: trong pham vi
khu vyc nghién ctru con quan sat thiy cac da tram tich
Kainozoi nam phén bb rai rac doc theo cac doi dut giy
trugt bang Cao Bang - Tién Yén va dut giy Pudng 18.
Céc d4 trAm tich nay bao gdm cac thanh tao hat thd
cudi san két, cat két va da hat min nhu bot két, sét két,
sét than va cac via than nau tudi Miocen thudc cac hé
tang Na Duong (N1 nd), Pong Ho (N1 dh) va cac da
tram tich tudi Pliocen thudc hé tang Rinh Chua (N2
rc)... Cac da tram tich Kainozoi thuong co ciu tao hat
chuyén tiép, cdu tao xién chéo va phan 16p mong hodc
vat nhon vé ven ria dic trung cho méi trudng tram tich
song, ho.

Magma

O phan dat lién trong khu vuc Pong Bac Viét Nam
rat it khi gap cac thanh tao xam nhap thyc sy ma chi 19
ra mot sd dién phan bd nho ciia cac da magma granit
duogc hinh thanh trong giai doan Trias ¢ khu vuc Binh
Liéu, Méng Cai (hinh 2). Thanh phan chinh cua céc
khéi xdm nhap nay 13 granit va cac dai mach twong
nuée. Tudi thanh tao cua chiung duge xac dinh 1 Trias
mudn cé lién quan mat thiét v6i hoat dong tao nui
Indosini [3-6].
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Hoat dong kién tao va vai tro cua chung doi véi sw
thay doi moi trwong tram tich

Trén co s& phan tich cac tai licu dia chét khu vuc va
tai liéu khao sat thuc dia c6 thé tom tit cac hoat dong
kién tao khong ché qué trinh tién hoa triing An Chau
nhu sau:

Giai doan tach gidn som: day la giai doan dau hinh
thanh bé An Chau, trong do hoat dong tach gian noi
luc chiém uu thé. Giai doan nay dugc cho la bat dau
tir trude Cambri dé ldng dong cac trim tich luc nguyén
sau nay bi bién chat thanh da quaczit va d4 phién thach
anh - sericit cua hé ting Tan Mai (O,-S, tm).

Giai doan tach gian cuc dai: giai doan nay dugc bét
dau tir Devon dén Permi. Qué trinh tach gidn xay ra
manh mé& chuyén tir méi truong luc dia/bién ven bo
sang moi trudng bién sau ling dong trim tich carbonat
va silic ddc trung cho méi truong bién sau thudc cac
hé tang Béc Son (C-P, bs), Dong Dang (P, dd) va Bii
Chay (P, bo).

Giai doan nghich dao kién tao trong Mezozoi: do
hoat dong tao nui trong Indosini, qua trinh ép nén xay
ra trén toan bg khu vuc Pong Duong lam cho bé An
Chau néi riéng va dia khdi Dong Duong néi chung bi
nang 1én tir tir [3, 4, 5]. M6i trudng trim tich c6 sy giat
1ii tir mbi truong bién siu sang moi truong bién nong
va ven b ldng dong cac trim tich luc nguyén tudi Trias
thudc hé ting Lang Son (T, Is), Ky Cung (T, k¢), Khon
Lang (T,, /), Na Khuat (T, nk).

Vao cudi Trias mudn, qua trinh nang kién tao van
tiép tuc xay ra, két thac ché do bién chuyén sang ché do
luc dia, hinh thanh nén cac trim tich ven bo Mau Son
(T,, ms), cac dia hao chura than thudc hé tﬁng Hon Gai,
Van Lang, Ha Coi...

So d6 kién tao gian lugc trong hinh 2 cho thdy, cac
hoat dong dut gay phat trién trong ving nghién ctru chu
yéu phat trién theo hai hé¢ théng chinh 1a Pong Béc -
Tay Nam va Tay Bic - Dbong Nam. Trong d6 hé théng
dut giy phuong Pong Béc - Ty Nam phat trién sém
hon, déng vai tro khéng ché qua trinh tich gidn va binh
dd cau tric triing An Chau. Trong khi d6, hé théng dut
gdy phuong Tay Béc - Pong Nam phat trién mudn hon,
phan 16n dugc tai hoat dong trong giai doan Kainozoi
do anh hudng cta qua trinh va cham mang An Do véi
mang Au - A [7-11]. Do cac dut giy phuong Ty Bic -
DPong Nam con kha tré nén chiing con dugc bao ton cac
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dau vét kha t6t ngoai thuc dia (hinh 4). bay la nhiing
hoat dong dirt gdy co sau va gop phan lam phtrc tap hoa
cac cau tric lién quan dén hé thong dau khi trong ving.

2

Hinh 4: cac cau tao du’ong trugt dugc bdo t6n kha tot tai déo Ha Mi
(An Chdu) la ddu hiéu ciia dirt gay truot bang trai phdt trién theo phirong
Tay Bac - Bong Nam

Ddnh gid cdc tién dé trién vong doi véi h théng diu
khi trong triing An Chdu

Tién dé da sinh: d sinh ¢ toan khu vuc bé An Chau
dugc danh gia so bo dya trén co s& phan tich dbi sanh
cac chi tiéu vé dic diém thach hoc, moi truong tram tich
clia cac d4 tram tich 6 thé sinh dau. Céc da sinh c6 trién
vong bao gdm céc tram tich sét két va da phién sét hat
min, mau den va giau vat chat hitu co. Cac dia tﬁng co
ton tai cac tap sét hitu co bao gdm phan thap cua hé ting
Mau Son, da phién sét mau den hé ting Véan Lang (trung
tam thi trin An Chau) va tap phién sét tudi Dé Tam quan
sat thdy ¢ khu vuc Pong Ho, Lang Son. Tuy nhién, cac
mau phan tich dia hoa hitu co méi chi duge thu thap ¢
cac tang nong d it nhidu bi anh hudng cua qua trinh oxy
hoa va chua khéng ché duogc chiéu day cua cac ting sinh
kha di.

Tién dé dd chira: theo két qua nghién ciru mau thach
hoc, co 1y va phan tich cdu tric cho thiy kha ning da
chira trong khu vuc nghién ciru chii yéu gom hai loai
chinh:

Da chua 1a carbonat nit né va karst hoa: trong vung
nghién ctru kha phd bién cac da trim tich carbonat tudi
C-P. V& ban chét thach hoc ¢ thé théy carbonat 13 trAm
tich bién sau co kién trac hat rit min, cAu tao khdi va/
hozc phan 16p day nén d¢ rong va do tham nguyén sinh
ctia no rat thap va nhu vay kha ning chira hydrocarbon
khong cao. Tuy nhién, kha ning chira ciing nhu do rong,
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d6 thAm cta cac thanh tao nay co thé duoc cai thién déng
ké nho do rong, do thAm tht sinh tang cao & cac doi
carbonat bi dap vo va/hodc bi karst hoa. Mac du chua
¢6 16 khoan nao nghién ciru ddi twong nay nhung cac tai
lidu khao sat thyuc dia va két qua tong hop cac nghién ctru
trudc day cho thay carbonat & ddy bi niit né va tao hang
karst rat manh (vi du: quanh khu vuc vinh Ha Long, khu
Théng Nhat, Hoanh B, ria Pong Bic An Chau - Lang
Son...). Bén canh do, mot sd giéng khoan trong vinh Bic
B0 da phat hién dugc khi thuong mai nam trong cac khéi
d4 mong carbonat. Diéu nay cho thay hoan toan c¢6 kha
nang ton tai da chtra la cac tang mong carbonat chim &
dudi sau trong khu vyc triing An Chau.

P4 chira 1a cac trAm tich co hoc tudi Mezozoi: do cac
mau phan tich duoc lay trén mit hodc 16 khoan nong (~
100 m) v6i s6 lwong rat it nén chua thé dai dién cho tiém
ning chira cta chung & dudi sau. Cat két ciia cac hé tang
tudi Trias duoc thanh tao trong moi truong khac nhau,
c6 thanh phﬁn, kich thudce hat, @6 lwa chon mai mon
khéc nhau, d4 bi bién d6i thir sinh manh mé (hé ting Na
Khuét, hé¢ tang Binh Liéu) hodc mot phan cat két bj xi
méng hoa va nén rat manh, 1am giam hau hét cac 16 rong
nguyén sinh giita hat (hé ting Mau Son) nén tiém ning
chira ctia cac da cat két chii yéu thudc loai kém dén trung
binh kém, d6i chd bét gip da co kha ning chira t6t voi
d6 rong dat toi 16,8-18,5 nhung do thAm khi kém 0,1-0,6
mD (céc mau cat két c6 d6 rng cao nay lay tai cac hao,
con cac mau lay tir giéng khoan c6 do rong thap hon, chi
tir 0,8-2,4%). Két qua nay kha phu hop véi xac dinh do
rong trong lat mong, phan 16n cac mau cét két trong Trias
déu c6 d6 rong thap, thuong nho hon 2,5-3%. Tuy nhién,
khong loai trir & dudi sau tai nhitng khu vuc bi tac dong
manh cua pha huy kién tao, hoic nhiing noi tram tich
duoc nang 1én, boc mon va phong hoa. .. sau d6 tram tich
bi chon vui va duoc phi 1én 16p trim tich tré hon, c6 thé
gap dugce cac 16p d4 cat két ¢ tiém nang chira tot hon do
d6 rong thir sinh dong vai tro dang ké 1am ting kha ning
chira cua da.

Cat két cua hé téng Ha Cbi ¢o kich thude hat rat nho
dén hat trung, ¢ lya, mai tron trung binh kém, dugc hinh
thanh chu yéu trong diéu kién luc dia, kho nong va oxy
hoa manh, bi bién dbi thir sinh ¢ giai doan hau sinh mugn
nén mot s6 mau con ton tai do 16 rdng dat tir 13-17%.
Kha ning chira ctia d4 thay doi manh tir kém hodc rat
kém (d6 rong < 3%) dén trung binh va tot (46 rdng >
10%) (theo bao cao tham do giai doan 1 ciia Cong ty Dau
khi Séng Hong, nam 2015).
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Tién dé tang chan: cac ting chin khu vuc néu co thi
chi yéu 1a cac tang sét két tudi Trias som - gitra dugc hinh
thanh trong méi truong bién nong co chiéu day 6n dinh
va pham vi phan bd rong. Nguoc lai, cac thanh tao tram
tich luc dia tubi T,-K tuy ¢ chiéu day kha 16n nhung
chiing lai dugc hinh thanh trong céc trling dia hao noi luc
nén thuong co quy md va dién phan bd khong lién tuc.

Cdc cdu tao trién vong trong bé An Chdu: trén co s&
phan tich céc tai liéu khao sat dia chét trén mat va cac két
qua diéu tra dia chat co ban ciing nhu tai liéu thim do
khoang san va minh giai dia chin trudc day, cic hé thong
duat gay va nép ubn, tai liéu do trong luc khu vue, da xac
dinh duoc hai kiéu c4u tao trién vong nhu sau:

Cau tao lién quan dén pha huy ting moéng carbonat
tudi C-P: trong khu vuyc triing An Chau, cac thanh tao da
voi tudi C-P chi yéu dugce 16 ra ¢ hai canh Dong Bic va
Tay Nam ctia ving nghién ciru. Tuy nhién, mot sb khoi
nho c6 thé quan sat duoc ¢ gan trung tim ctia bé (khu vuc
Théng Nhat, Trdi...). Diéu nay cho thdy, cic thanh tao
carbonat nay khong hoan toan bi chim han xudng duéi
sdu phan trung tdm cua bé. Trén thuc té, cac hoat dong
tach gian dia hao néi luc trong Mezozoi da lam cho cac
tAng mong carbonat nay bi pha hily tao thanh nhing cau
tao dia hao, dia liiy xen kep nhau (hinh 5). Vi vay, céac
cau tao khbi nang nam trong cac ciu trac dia lﬁy cua
tang da mong carbonat co thé tré thanh cac bay cau tao
trién vong trong tang mong tuong ty nhu nhitng cau tao
chtra khi thwong mai trong vinh Bic Bo (vi duy, ciu tao
Ham Rong).

Hinh 5: mé hinh cdc by cdu tao phat trién trén da moéng carbonat tuéi C-P:
tang dudi khéng 6 phan xa dia chan la tang méng carbonat, cdc tang phan xa
dia chan dwoc ky hiéu boi cac mau khdac nhau bén trén la tﬁng phi Bé Tam,
dirt gy la cac dwong mau do

Céu tao lién quan dén hoat dong ubn nép: cac hoat
dong kién tao trong Mezozoi dwoc cho 1 ¢6 mbi quan
h¢ chat ché vdi hoat dong tao nlii Indosini 1a két qua cua
qué trinh va cham gilra mang Sibumasu va mang Dong
Duong [12]. Vao cudi Mezozoi, toan by khu vic Pong
Béc Viét Nam dugce nang lén cao, két thac ché do bién va
chuyén sang ché do luc dia. Pi kém voi d6 1a hoat dong
udn nép, ép nén va chom nghich xay ra. Cac hoat dong
u6n nép da 1am hinh thanh nén mot s6 nép 161, nép 16m ¢6
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quy md 16n c6 kha nang tro thanh céc ciu tao trién vong
(hinh 6). Mt s0 cau tao nép udn dieén hinh bao gom nép
161 Mau Son, nép 101 Pong Mé...
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Hinh 6: cdu triic dia chdt tang méng trudc Mezozoi thé hién cdc cdu triic lom
co ban c6 mdt trong triing An Chéu (dya trén tai liéu do trong luc
do Vién Dau khi Viét Nam tien hanh)

Ket luan

Trén co s& phan tich nhimg két qua tong hop tir céc tai
liéu khao sat dia chét ciia chinh tap thé tac gia két hop voi
tai liéu dia chat va dia vat ly da cho phép xac dinh rd hon
vé ddc diém tram tich, dia tﬁng va cac cAu tao dia chét co
kha nang thuan loi cho viéc hinh thanh hé thong dau khi
trong khu vuc bé An Chau. Nhitng két qua nghién ctru
cho thay:

Dic diém méi trudng tram tich bé An Chau c6 mbi
quan hé chit ché v6i qua trinh tién hoa kién tao cua bé.
Tuong U g v6i cac giai doan tach gidn, mo bon va nghich
dao kién tao 1a su dich chuyén moi truorng trAm tich tir
bién nong sang bién sdu va tr¢ lai bién nong trude khi
chuyén hoan toan sang méi truong luc dia. Tudng thach
hoc ciing thay doi tir tuéng luc nguyén (bién ndéng/ven
bo) sang carbonat va silic (bién sau) sang luc nguyén
(bién ndng) va luc nguyén (dia hao luc dia) twong ng.

Cac thanh tao tram tich sét két va phién sét mau den
giau vat cht hiru co ctia hé ting Mau Son, hé tang Van
Lang va hé Neogen c¢6 kha ning 1a ngudn da sinh trién
vong trong khi cc ddi tuong d4 chira dwoc tap trung vio
hai loai chinh 1a d4 chira carbonat tudi C-P bi nit né va
ca karst hoa. T?mg d4 chin mang tinh khu vic dugc cho
1 céc tang sét tudi T duoc hinh thanh trong moi truong
bién do chung c¢6 chleu dai 6n dinh va quy mé 16n. Nguogc

TAP CHI

HOA HOC

ONG NGHE I} Nam 58(11) 11.2016

lai, cac tang sét tudi T,-K du'crc hinh thanh cuc bd trong
cac dia hao noi luc nén chu yeu la tang chin dia phuong.

Két qua phén tich cdu trac ciing dd gop phan nhan
dién duoc hai loai cdu tric ¢ trién vong co thé tich tu
hydrocarbon trong diéu kién cic diéu kién chin bién
cho phép. D6 1a céu tao mong 1a cac khdi nang dia liy
carbonat va cic cdu tao nép 16i phét trién trén cac trAm
tich luc nguyén Trias.

Loi cam on

Bai bdo nay dwoc hoan thanh la mét phan cia dé tdi
nghién cuu co ban "Lich sw tién héa kién tao bé tram
tich An Chdu va y nghia ciia né trong dir bio tiém ning
dau khi", ma s6 105.01-2011.18 do Quy Phdt trién Khoa
hoc va Céng nghé quoc gia (Nafosted) tai tro. Nhém
nghién ciu xin tran trong cam on.
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Dy béo va phan tich tai bién dia chét trong xéy dung cong trinh ngam
va khai thac mo ham [0 st dung chudng trinh UDEC

Nguyén Quang Phich*, Ngo Doin Hao, Nguyén Quang Minh, Nguyén Vin Manh

Truong Pai hoc Mo - Dia chdt
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Bai viét gi6i thiéu két qua nghién ctiru mé phong so6 dw bao va phén tich tai bién dia chit trong khai thac
mé ham 16 va xdy dung cong trinh ngam (dao 10) trong d6 chii y sw ¢é mit ciia cac hé khe niit, cac 16p da
khac nhau va diat gay (phay, hay déi pha huy) st dung chwong trinh UDEC. Cac két qua nhan dugc cho
phép du bao dugc cac dang tai bién dia chit c6 thé xay ra, tir dé co thé c6 dwgce cac giai phap phong tranh

va han ché tai bién dia chit mét cach hop ly.

Tir khod: khai thic ham 16, mé phong sé, tai bién dia chit, xdy dwng cong trinh ngam, UDEC.

Chi sé phdn logi 1.5

Prediction and analysis of geohazards
in underground mining and tunneling
using UDEC

Summary

This article presents some investigation
results on forecasting and analysis of
geological hazards in underground mining
and underground construction (tunneling),
taking into account the presence of joints,
the layers of different rocks, and faults
using UDEC program from a reseach
project in the period from 2011 to 2014. The
results obtained allow to predict the types
of geological diasters which may be caused
by human activities. Based on the obtained
results, several measures could be found to
prevent and reduce geohazards reasonably.

Keywords: geohazards, numerical simulation,
tunneling, UDEC, underground mining.

Classification number 1.5
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Pat van de

Tién hanh xay dung cac cong trinh ngdm va khai thac
khoang san bing phuong phap him 16 s& tao nén cac
khoang tréng ngam trong vo trai dat. Hoat dong nay, trudc
tién pha v trang thai vat chét, trang thai can bang ban dau
trong khéi dat da. Trong khdi dat d4 hinh thanh cac qua
trinh bién doi khac nhau theo xu huéng dua khdi dat da
vé trang thai can bang méi. Dang va quy md cua cic qué
trinh bién d6i d6 phu thudc vao cac dic diém dia chat, dia
chét thuy van, cac tinh chit vat 1y cua cac loai d4, trang
thai tmg sudt nguyén sinh, cac yéu té dia hinh, dia mao,
diéu kién tu nhién nhu mua, dong dat va cac yéu té cong
nghé lién quan vdi cong tac thi cong, cong tac khai dao
va muc ti€u cua hoat dong khai thac, xay dung cong trinh
ngam. Trong trang thai "khong kiém soat" dugc, cac qua
trinh bién do6i co thé gay ra cac tai bién dia chat - k¥ thuat
(tai bién dia chat do hoat dong k¥ thuat cta con ngudi gay
ra, hay tai bién dia chat c6 yéu td nhan sinh) & cac mirc
d6 khac nhau, gay thiét hai vé kinh té va nhiéu khi ca tinh
mang con nguoi.

Dé c6 thé phong, tranh hodc giam thiéu tai bién dia chat
ky thuat, can thiét phai du bao dugc kha ning va dang tai
bién co thé bi gy ra, ngay tir giai doan quy hoach, thiét
ké va ca trong qua trinh thi cong, vi cac diéu kién dia chat
thuong rat phuc tap, bién dong manh, khong thé c6 nhan
dinh, danh gia chinh x4c, ngay ca voi cong tac didu tra,
tham do that ty my béng cac cong cu tham do hién dai nhét
hién nay dang duoc trién khai trén thé giéi. Cho dén nay
da c6 nhiéu loai mé hinh duoc phat trién phuc vu cong tac
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du béo tai bién dia chat hay danh gid mirc d6 6n dinh
cac khong gian ngdm, bao gdbm cac phuong phép hay
mo hinh kinh nghiém ban giai tich, cdic mo hinh toan
hoc (xay dung trén co s do dac, phan tich thong ké tai
cac ving mo da va dang tién hanh hoat dong khai thac,
tai cac cong trinh ngam da va dang duoc thi cong), cac
mo hinh vat Iy (m6 hinh vat liéu tuong duong) va mo
hinh 1y thuyét (bao gdm mé hinh giai tich va mo hinh
s6). Cac phuong phap 1y thuyét duoc xay dung trén
co sO cac 1ap luan vat 1y, co hoc chit ché. Cac phuong
phap sb cho phép c6 thé cha ¥ duoc nhidu yéu t6 anh
hudng khac nhau, ciing nhu cac dic diém cau trac dia
chat phc tap [1].

Trong khéi d4 ludn ton tai cac mat phan cach (mat
phan 16p, phan phién, cac khe nut, dt giy...) & cac
muc d6 khac nhau. Su tdn tai ctia cic mat phan cach co
anh huong rat 16n dén cac tinh chat co hoc cia khéi da:
céc biéu hién co hoc cua khi da mang diu hiéu khong
lién tuc, khong déng nhét, di huong va phu thudc nhiéu
vao kich thudc mién nghién ciru ciing nhu cac yéu tb
cau trac [2].

Trong thuc té, du béo tai bién dia chit dua trén co
so hiéu biét vé cac trang thai ing suat va quy luat bién
dang, dich chuyén va pha huy trong khéi d4 sau khi
khai dao. Dé giai quyét vin dé nay, dén nay phan 16n
van sir dung cac phuong phap tinh toan theo 1y thuyét
co hoc cac méi trudng lién tuc, ké ca phuong phap
giai tich va phuong phap s6. Puong nhién, thyc té di
ching t6 rang, khi khéi da thuc sy 1a tap hop tir cac
khdi niit véi nhimg mdi lién két phirc tap giira chiing
thi cac 10i giai theo 1y thuyét co hoc méi truong lién
tuc ciing khong cho két qua dinh tinh hop 1y. Mot loat
cac phuong phap sb da dugc phat trién nham tiém can
vén dé nay.

Yéu ciu chung véi moi mo hinh mé phong sé 1a
phai phan anh duoc hai loai biéu hién co hoc trong h¢
thong khong lién tuc: biéu hién cua yéu t6 giy ra tinh
khong lién tuc; biéu hién cua cac phén ttr vat liéu ran.

Nhu vdy, mo hinh phai vira cha y duge cac biéu
hién cta cac phan tr co ban cdu thanh khéi da 1a da
va dong thoi phai cht y duoc biéu hién co hoc clia cic
mdi lién két gita cac phan tir roi rac, cac khoi nit.

Céc biéu hién co hoc cua vat liéu rin (cac khéi
nat hay da lién khéi) duge xdy dung trén co s& cac
két qua thyc nghi¢ém, dugc tién hanh & cac mau da,
v6i cac mo hinh luu bién da dang, c6 cha y dén tinh
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hoa ctmg, giam bén theo bién dang. Khi mé hinh hoa
biéu hién co hoc cua cac mit phan cach tdn tai hai
quan diém 1a: coi tiép xtc gita cac phan tir 1a mém hay
ctmg. Trong phuwong phap phan tir hitu han, sai phan
hiru han, phan tir bién thudng st dung cac phan tir khe
nit, dudng trugt voi biéu hién nhat dinh, chwa phan
anh hét duoc dic diém cua cac mdi tiép xuc, lién két
phirc tap va trong tinh toan chi dimg lai & bién dang va
chuyén dong xoay nho. Cac chuong trinh phan tir roi
rac (discrete element) cho phép cht y duoc cac chuyen
dong xoay, bién dang cua cac vi tri tlep xuc, lién két
va tg dong nhan biét duoc cac vi tri tlep xuc mdi trong
qua trinh tinh toan.

Phuong phap phan tir rdi rac ¢6 thé phan ra nim
nhom phuong phap véi cac dic trung sau:

- Cac chuong trinh phan tr riéng ré (distinct
element programs) str dung so do tinh tudng minh theo
thoi gian dé giai truc tiép cac phuong trinh chuyén
dong. Cac khdi nat duoc xem 12 cung hoac co thé bién
dang, bang cach chia thanh cac phan tir hitu han. Céc
vi tri tiép xtc duoc mod phong co thé bién dang duoc.
Céac chuong trinh dai dién cho nhom nay la: TRUBAL
(Cundall and Strack, 1979) [3], UDEC (Cudall, 1980)
[4]; Cundall and Hart, 1985) [5]; 3DEC (Cudall and
Hart, 1992) [6]; DIBS (Walton, 1980) [7]; 3DSHEAR
(Walton, et al, 1988) [8] va PFC (Itasca, 1995) [9].

- Céc phuong phép thé thirc (modal methods) twong
tu nhu phuong phap phan tir riéng r& mé phong vi tri
tiép xtic 1a ctng, con vai cac phan tir bién dang thi sir
dung nguyén 1y xép chong theo thé thire (Williams and
Mustoe, 1987) [10]. Phwong phap niy c6 thé thich
hop hon cho mdi trudng khong lién tuc cdu thanh tir
cac vat thé roi, khong lién két. Mot chuong trinh dai
di¢n la CICE (Hocking, et al, 1985) [11].

- Phuong phép phan tich bién dang khong lién tuc
(Discitinuous Deformation Analysis) cho rang cac vi
tri tiép xtic co biéu hién ctng, con cac phan tir 1 cling
hodc bién dang duoc. Diéu kién khong xam nhap duoc
thuc hién theo so do tinh lip; tinh bién dang duoc chua
y theo nguyén 1y xép chong. Chwong trinh quan trong
hién nay 1a DDA (Shi and Goodman, 1992) [12].

- Phuong phép trao d6i dong lwong (Momentum-
Exchange methods) coi c vi tri tiép xtic va cc phan tir
déu 1a ctng, dong luong duoc trao ddi gitra hai phan tir
tiép xtc trong khi va dap truc tiép. Truot c6 ma sat dugc
chii y dén trong chwong trinh nay (Hahn, 1988) [13].
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- Phuong phép dong hoc tiép xtc khong tron (non-
smooth contact dynamics NSCD) dugc phét trién trong
phan mém LMGC90 (M. Jean and I.J. Moreau, 1992)
[14], thich hop cho moéi trudng bi phan cat, nhu khéi
da, cac két cau xdy dung, cdu thanh tir cac khoi.

Trong [15] d3 tong hop va phan tich cac quan diém
va kinh nghiém sir dung phuong phap mé phong s6 dé
giai quyét bai toan du bao tai bién dia chat co chu ¥ dén
céu trac dia chat cua khdi da va cho thay, chuong trinh
hay phin mém UDEC (Universal Distinct Element
Code) 13 mot trong cac chwong trinh hitu hiéu. Bai viét
nay giéi thiéu hai két qua nghién ctru du béo tai bién
dia chét khi dao 10 qua dit gdy va khai thac via quing
day, cam dbc dimg bang mo phong sd, sir dung chuong
trinh UDEC.

Noi dung nghién ciu

Biang phan mém UDEC, céc bai toan dy béo tai bién
dia chat duoc lap trinh v6i ngdn ngit didu hanh FISH.

Mot loat cac bai toan khac nhau, c6 thé gap trong
thuc té, da duoc xay dung va khao sat dé phan tich cac
kha ning c6 thé dan dén tai bién dia chit, c6 chii ¥ dén
cac dic diém vé ciu trac dia chat cta khdi da, su co
mit clia cac dut gdy, hang hdc karst, cac doi chira nudc
(“tai nude”), chira khi (“tai khi”), cac yéu té cong nghé
va cac rung chan do dong dat va dong dat kich thich.
M&i mé hinh tinh toan gdm c¢6 mé hinh hinh hoc hay
so do tinh, céac diéu kién bién, cac mé hinh co hoc cua
cac loai d4, cac mat phan cach, cac dut gay...

Céc dir lidu vao bao gdom céc tham sé mo hinh vé
céc tinh chit co hoc cua cac loai da, cac dic diém va
tinh chat co hoc cua cac mat phan cach (cac khe nut,
cac mat phan 16p). Cac dut gady dugc mo phong boi
mién ¢6 kich thuéc hinh hoc, mat do nit né va céc
tham s6 co hoc thich hop. Két qua tham do dia cht,
dia ky thuat va dia co hoc la co s& cho phép danh gia,
lwa chon céc dit liu dau vao. Tuy nhién, ciing phai
lwu y rang, cong tac diéu tra, tham do, danh gia dia k¥
thuat va dia co hoc & nudc ta con kha lac hau, chua
cung cip du cac di liéu dau vao theo yéu cau cia cac
phén mém noi chung va UDEC néi riéng. Vi vay, mot
s6 tham s6 phai lya chon theo kinh nghiém trong céc
tai liéu tham khao.
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Két qua nghién ciu

Du bdo viing phd hiiy khi dao 16 qua dvet gay kién
tao

Vung khai thac than Quang Ninh c6 dic diém dia
chat rat phuc tap. Cac duat gay kién tao (con goi la
phay) 1a dang ciu tric dia chat dic biét trong khéi da,
tiém an kha nang gdy ra cac tai bién dia chat nghiém
trong. Thyc té dao 16 cho thdy, khi dao cac duong 16
gan phay, qua phay di xay ra cac bién ddi co hoc phirc
tap, khong chi gy ra cac su ¢b trong qua trinh thi cong,
ma con pha hoai cac duong 16 trong qua trinh st dung,
ngay ca khi dd st dung cac két cdu chéng, t6 hop két
céu chdng “du khoe”. Mic du vay, khong phai lac nao
cling c6 thé thiét ké cac duong 10 tranh cac phay. Thuc
té nély doi hoi phai phéan tich, danh gia than trong cac
co ché hinh thanh pha hay khi dao qua phay, gan phay,
tir 46 dé xuét duoc cac giai phap gia cd, chdng gitr hop
1y hon.

Ba vi du mé phong sau déy sé cho thdy cac muc do
phirc tap ciia qua trinh phat trién viing pha hury khi dao
10 qua phay, trong khoi da tram tich phan 16p.

Truwong hop thir nhdt: dudng 16 dao qua mot phay
nho, c6 bé rong nho hon chiéu rong dudng 10, trong
ving khbi da c6 hai 16p da 1a bot két (phia trén) va cat
két (phia dudi) nit né thua, nhu trén hinh 1.

Hinh 1: hinh thanh va phat triéﬂ vung pha huykhi dao lo qua phay,
trong khoi da phan lop

Hinh la phan anh quy ludt chung vé phan b tng
suat (gach chéo mau do) va véc to dich chuyén (mitii
tén mau trang xam) trong toan vung khao sat. Dich
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chuyén ban dau cht yéu xay ra manh trong 16p bot két
phia bén trai, huéng vé phia duong 10 sau khi dao, do
16p bot két mém yéu hon so véi 16p cat két.

Trén céc hinh 1b, c vad phén anh su phat trién tiép
theo cua qua trinh dich chuyen va pha huy khoi d4, néu
duong 10 khong duoc chdng gir, gia ¢6. Trong truong
hop nay, doi phéa huy (dut gay, phay) bi nén ép tur hai
bén, nén xu thé dich chuyén tut vao khoang tréng giam
dan. Nhung nguoc lai, 16p bot két bi nén ép manh vé
phia nén va day cac tang da trong d6i pha huy troi 1én
tir phia nén. Day 1a mot dang tai bién bung nén do tac
dong pha huy va nén ép. Ciing tir két qua mé phong
nay cho thay, phia suon bén phai 1a 16p cat két nit né
thua khong hé bi pha huty va dich chuyén kha it v& phia
duodng 10. Piéu d6 ciing c6 nghia 1a khong nhét thiét
cac 10p d4 déu bi dich chuyén nhiéu theo hudng cam,
nhu mét sé nhan dinh trong co hoc da, ma con tuy
thudc vao phan bd cua chung trong khéi da, lién quan
véi cac 16p da khac.

Véi cac két qua mo phong nhan duoc cho thay, dé
giit cho duong 16 6n dinh, can dic biét chi ¥ phia suon
trai va nén 10, cu thé can gia cb khéi da, két hop voi su
dung két cAu linh hoat cho phia suon trai va nén 10. Két
cdu co tinh dbi xing trong trudng hop niy chac chan
s€ bi van, pha huy do ap luc I¢ch.

Truong hop thir hai: dudong 10 dugc dao qua dut
gdy, nhung nam gon trong 16p da cat két c6 hai hé khe
nat, nhu trén hinh 2.

Hinh 2: dich chuyén va pha hity xung quanh dirong 16, trong khéi da cat két
c6 hai hé khe
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Hinh 2a 14 so d6 tinh, cac hinh 2b, ¢ va d cho thay
su bién ddi cia quy ludt phan bd g sudt (gach chéo
mau do) va dich chuyén (miii tén mau xam tring) &
ving lan can dudng 16. C6 thé nhan thay, phan dat da
trong d6i pha huy phia noc 10 va khdi ném bén vai trai
dich chuyén véi xu thé sap 16 vao duong 16 rat rd rét.
Ung sudt tap trung lan truyén ra xa bién 10, phia bén
suon phai, voi hai khdi ném c6 thanh phan tng sudt tac
dung 1én kha nho.

Do kha ning nhén tai hay d bén cua 16p cat két
cao, nén tmg suit tap trung phan bd chu yéu tai day.
Phia nén 10 va phan suon phai kha 6n dinh khi khong
chdng. Trong trudng hop ndy, cic bién phap gia cb
trude cho phén néc ham (vi du khoan cim coc, chén
nhoi, hodc khoan phut) va neo chét vai vom trai can
duoc chuén bi than trong. O day khong di sau phan tich
cac phuong an gia ¢b va chdng giit, nhung bang UDEC
hoan toan ¢ thé mé phong ciac phuwong an khac nhau,
dé c6 thé chon giai phap hop 1y.

Truong hop thir ba: d6i pha huy c6 chiéu rong 16n
hon chiéu rong duong 10, con moi thong sd khac déu
gidng nhu ¢ truong hop thtr 2. So dd tinh va két qua
mb phong cudi ciing thé hién 1an luot trén hinh 3a va
3b.

a)

Hinh 3: dwong lo dao qua doi pha huy rong:
so' d6 mé phong a) va két qua b)

Két qua mo phong cho thdy, khi dit gdy hay d6i pha
huy du 16n so véi kich thude cua duong 1o, vung lan
can duong 10 it nhidu c6 thé coi 1a méi truong gia dong
nhét, nén dich chuyén xuét hién kha déu tur phia néc
va hai bén suon vé phia khoang trong. Két cdu chong
bang khung thép linh hoat kich thudc c6 thé 1a phuong
an kha di, tuy nhién, mic d¢ linh hoat, khoang cach
giita cac khung can phai dugc mo phong, phan tich,
thiét ké than trong.

Dur bdo tai bién dia chit trong khai théc than
Vi du dugc gidi thi¢u la truong hop khai thac than
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bang hé thong khai thac 10 cho dai. Lop than c¢6 chiéu
day 7 m dugc khai thac toan bg, nam cach mat dat
334 m, tinh dén tam 16 khai thac 12 337,5 m (chiéu sau
khai thac). Nghién ctru cic qua trinh bién doi dia co
hoc trong khdi da xung quanh 10 cho theo tién trinh
khai thac duoc trién khai trén mién khao sat co kich
thude 120x48 m (mo hinh tinh). Lo khai thac (10 chg)
cach mat bién trén 34 m. Nhu Véy bién trén cua mién
khao sat cach mit dat 300 m (chiéu day 16p phu) duoc
thay thé boi ap luc theo phuong thing dimg bang 7,5
MPa, tinh vé&i khdi luong trung binh cia cac 16p da
phia trén bang 2,5 g/cm?. Khéi da trong mién khao sat
bao gom 5 16p d4 khac nhau va mot 16p than. Céc bién
phai va bién trai c6 diéu kién bién 1a dich chuyén theo
phuong ngang béng 0; mat day co diéu kién bién 1a
dich chuyén theo phuong thang dung bang 0. Bai toan
¢6 so dd giai nhu trén hinh 4.

Hinh 4: so dé phan tich, du béo tai bién dia chdt xung quanh 16 khai thic

Trén hinh 5, 1an luot tir trai qua phai 13 cac két qua
vé dich chuyén toan phan, dich chuyén theo phuong
thang dimg va cac vi tri khdi d4 bi pha huy (gach chéo
mau d0), sau khi khai thac 10 m dau, tinh tir bién phai
ctia mién khao sat.

Bang 1: cac tham so co hoc cua cac logi da

P o Mo dun nén Mo dun Goéc ma Luyc dinh D) bén
Chiéu day Mat do r 2., L. B i
TT theé tich K truot G sat j két C kéos,
(m) (g/em’) N

(GPa) (GPa) (d9) (MPa) (MPa)
1 4 2,55 142 7,0 29 2,6 4,6
2 3 2,50 10,0 52 26 2,2 3.6
3 7 1,40 43 23 22 1,5 14
4 8 2,55 9.2 4,81 26 2,6 3.6
5 6 2,70 20,9 10,9 33 46 8.6
6 20 2,50 10,0 5,0 27 23 3,7

Bang 2: cac tham $6 co hoc cia cdc hé khe nirt

Hé s6 d§ cimg phap | Hé sé dd cing tiép A , . D) bén
" P Luyc dinh két C | Géc ma sat j ,
STT tuyen kn tuyen ks R kéos,
(Pa) )
(10%Pa/m) (10*Pa/m) (Pa)
1 9,0 3,0 0 20 0
2 7,0 2,2 0 18 0
3 3,0 1,2 0 12 0
4 6,0 2,0 0 16 0
5 12,0 4,0 0 28 0
6 7,0 2,2 0 20 0
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Trong bang 1 tap hop cac dir liéu hinh hoc va co
hoc cua cac 16p da tinh tur dudi 1én. Cac 1op da co6 mot
hé khe nurt cit vudng goc voi mit phan 16p. Cac tham
s6 co hoc ciia cac hé khe nut trong 6 16p da duoc tong
hop trong bang 2.

Hinh 5: dich chuyén toan phan, dich chuyén theo phirong thing dimg
va vung pha hity xung quanh lo cho (tir trai sang phai)

Tir cac két qua trén hinh 5 cho thdy, cac quy luét
xay ra phu nhop véi cac két qua nghién ctru trén mo
hinh vat ly va mo ta thyc té, van duoc dé cap trong cac
tai liéu chuyén mon. Cac hi¢n tugng udn vong, tach
16p, truot va bung nén c6 thé nhan biét rat rd rang.
Diéu quan trong 13, bing mo hinh sb c6 thé c6 duoc
cac nhan dinh phéan tich va du bao ngay tu ban dau,
trude khi khai thac, khong phai chuan bi nhu cac mé
hinh véat 1y va co thé sur dung lai chuong trinh tinh,
cling nhu phan tich tham sb (thay d6i cac tham sé co
hoc va hinh hoc), tuy thudc vao tirng diéu kién cu thé.

Két luan

UDEC la chuong trinh s6, cho phép mé ta khdi da
1a tap hop tir cac khéi nurt (cac tang dé, 16p da, duoc
bao boc boi cac mat phan cach hay khe nut), cho phép
xay dyng dugc cac mo hinh tinh, hay mo phdéng, sat
thuc hon khi khéi da 1a phan 16p, nit né. Cac khdi nirt
c6 thé dich chuyén, quay hodc xoay, tiy theo tac dong
co hoc va giita cac khéi nit hinh thanh cac diém hay
canh tiép xtic méi, ma tai d6 diéu kién can bé‘mg moi
lai duoc thoa man yéu cau. Véi gia thiét cac khdi nut 1a
mai truong bién dang, ¢ thé dp dung moi mé hinh co
hoc khac nhau cho méi truong bién dang lién tuc vao
cac khéi nirt. Biéu hién co hoc cta cac hé khe nut duge
mo phong thong qua cac dinh luat khac nhau, lién quan
véi do co, gian va truot trén khe nut.

Nghién ctru st dung UDEC @ mé phong cc qua
trinh bién d6i co hoc, khong chi chu ¥ duge cac biéu
hién co hoc cua khdi d4, ma con cha y dugc dac diém
ciu tric dia chat phuc tap cua khoi d4, cho cac két
qua md phong gan giii voi thuc té, didc biét 1a cac hién
tuong pha huy.

Céc két qua nhan duoc tir bai toan mé phong dao 16
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qua dut giy, khai thac than bang 16 chg dai cho thay,
cac quy ludt tai bién xay ra la phu hop véi cac két qua
gip phai trong thyuc t&. Quy luat phan bd tng suét, dich
chuyén chiu anh huong nhidu boi thé nam, mirc do nirt
né cua khoi dé, ciing nhu vi tri tuong dbi giita duong
10 va dut giy trong khdi da. Puong nhién, néu du bao
duogc cac dang tai bién dja chit nay ngay tir giai doan
thiét ké s& chuan bi duorc cac giai phap ngan chédn hodc
han ché duoc cac sy cb, tai nan dang tiéc van hay xay
ra trong khai thac mé ham 10.
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Té bao tua trong diéu tri ung thu va ca ché sinh hoc phan tu
Nguyén Thi Xuin®, Nguyén Huy Hoang
Vién Nghién curu hé gen, Vién Han lam Khoa hoc va Cong nghé Viét Nam
Ngay nhén bai 1/6/2016, ngay chuyén phan bién 9/6/2016, ngay nhan phan bién 12/7/2016, ngay chip nhan ding 20/7/2016

Té bao tua (TBT) 12 té bao trinh dién khiang nguyén chuyen nghiép nhit téi cac té bao lympho T trong qua
trinh dap ung mlen dich. Ung thu (UT) 1a bénh dugc giy ra béi sw phan chia khong kiém soat dwgc ciia
té bao do chiing lan tranh dwoc sw kiém soat ciia té bao T gay doc. Pé klem soat dwgc bénh UT, bén canh
phwong phap diéu tri bang phau thudt, hoa tri va xa trj thi liéu phap mién dich dang dwgc 4p dung rong
rai. Mot trong cac liéu phap mién dich dwgc quan tim nhét hién nay 1a viée st dung TBT da dwgc hoat héa
¢6 chirc nang nhu mét vac-xin chong lai bénh UT. Li¢u phap nay, trong mot so trudng hop, khi ap dung
cho bénh nhén UT giai doan cudi da di can c6 thé kéo dai thoi gian song duoc dén 10-15 nam. Hién nay,
trén thé gidi (trong d6 c6 Viét Nam), cac nha khoa hgc da va dang tip trung xac dinh co ché phan tir va cac
gen chuyén biét gay ra bénh UT dé dinh hudng dleu tri bénh hiéu qua. Mgt trong cac nguyén nhan chinh
gay bénh UT dugc cong bd hién nay do6 1a mirc do biéu hi¢n ctia phén tir cytotoxic T-lymphocyte-associated
antigen 4 (CTLA4) va phan tir programmed cell death protein 1 (PD-1) tang cao dé thu hiit té bao T diéu
hoa xuit hién véi so lwgng 16n, dong thoi ure ché sy xuiét hién ciia té bao T gay doc tai vi tri ung buéu, tao
ra h¢ mién dich dobi khang trong co thé nguoi bénh. Ngoai ra, hoat dong bat thwong ciia nhan t6 phién
ma nuclear factor-xB (NF KB) ciing la m{t trong nhlrng nguyén nhén giy ra UT do n6 anh hlro’ng dén suw
dich ma hinh thanh cac gen tham gia dleu hoa qua trinh sinh ly te bao. Tin hi¢u phan tir NF-kB nay dugc
kich hoat béi sw twong tac giira hau hét cac thu thé trén bé mat té bao bach ciu va yeu t6 llgand dac hiéu.
Chinh vi vay, nghién ciru phat hién tin hi¢u phan tir trong TBT ciing nhu cac loai té bao bach cau khac ¢6
vai tro Kiém soat su phat trién ciia té bao UT dé xac dinh phwong phap chira bénh UT dat hiéu qua dang
1a mgt thir thach véi cac nha khoa hoc trong va ngoai nuéc.

Tir khéa: cytokine, liéu phdp té bao tua, té bao tua, trinh di¢n khing nguyén, ung thu.
Chi 56 phin logi 1.6

receptor, ¢ kha ning di chuyén 1én tuyén yén, trung
tam ddo tao hang loat té bao T gay doc dé tiu diét cac
té bao UT. Nghién ctru diéu tri UT bang liéu phap TBT
1a phuong phép kich hoat hé mién dich hoat dong trd
lai trong co thé nguoi bénh. Cac TBT tu than dugc hoat
hoa bang khang nguyén UT va truyén trd lai cho ngudi
bénh d3 dat duoc mot sb thanh qua tbt dep trong diéu
tri bénh UT. TBT bén canh kha nang “tim, diét” té bao
UT 4c tinh, ké ca té bao gbc (TBG) UT, thi TBT con
c¢6 kha nang kich thich mién dich nhu mét vic-xin dé
ngan chin nguy co tai phat va di can cta té bao ac tinh
trén co thé. Bén canh do, nghién ctiru vé co ché sinh hoc

pat van de

Trong nhiéu trudng hop UT, cac t& bao mién dich,
dic biét 1a cac loai té bao trinh dién khang nguyén
khong phat huy dugc vai trd cha dao cua no, vi thé
khang nguyén ung budu khong duoc trinh dién toi cac
té¢ bao lympho T va lympho B. Su xuét hién cia cac
nhan t6 khoa trén bé mit cia té bao UT gay ra trc ché
su tra 161 hé mién dich dan téi sy phan chia khong kiém
soat dugc cua cac té bao UT. Hién nay, mot sb nghién
ctru st dung li¢u phap té bao diét tu nhién, TBT, dai
thuc bao va mot s6 té bio mién dich khac trong diéu tri

UT. Méc du vay, li¢u phap TBT van chlem vu thé hon
trong diéu tri UT vi mot s6 wu diém nodi trd1i ma cac té
bao trinh dién khang nguyén khac khong co. TBT la
té bao c6 kha ning trinh dién khang nguyén UT manh
nhat t6i té bao lympho T. Cac té bao nay khi thuan thuc
c6 kha ndng giai phong cac cytokine va chemokine gay
viém dé thiic day hoat hoa té bao lympho T va lympho
B thanh té bao hiéu qua. Khac véi dai thuc bao hay té
bao B, dic diém quan trong nhit 1a TBT qua homing

"Tac gia lién hé: Email: xuannt@jigr.ac.vn
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phan tir lién quan dén bénh UT ciing rat can thiét dé xac
dinh chinh x4ac nguyén nhan gay ra bénh UT dang la
van dé cap bach can dugc giai quyét hi¢n nay.
Gioi thiéu vé TBT

TBT la té bao trinh dién khang nguyén chuyén
nghiép nhat td1 t€ bao lympho T dé hoat hoa ching
trong dp mg mién dich va giup duy tri bd nhé mién
dich cua té bao nay [1]. Cac TBT c6 madt trong cac co
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Dendritic cell therapy for cancer and
underlying mechanism involved in cancer
development

Summary

Dendritic cells (DCs) are the most potent antigen-
presenting cells to prime néive T cell for proper
immune responses. The uncontrolled growth of
cancer cells results from their succesful invasion
of the regulation of cytotoxic T lymphocytes. In
addition to the most common types of cancer
treatments such as surgery, chemotherapy, and
radiation therapy, immunotherapy has been
considered a promising treatment. Currently,
DC therapy is one of the most popular
immunotherapies by wusing tumor antigen-
pulsed DC vaccines against cancers. Patients
with end-stage cancer treated with DC therapy
may extend survival from 10 to 15 years.
Researchers in the world, including Vietnam,
have been focusing on determining the etiology
of cancer with aim to control it. One of the major
causes of cancer is the increased expression of
cytotoxic T-lymphocyte-associated antigen 4
(CTLA4) and programmed cell death protein 1
(PD-1) affecting recruitment of a large number
of regulatory T cells as well as abolishing the
presence of cytotoxic T lymphocytes migrating
to the tumor sites, resulting in an immune
tolerance. In addition, the abnormal activation of
nuclear factor-kB (NF-kB) is also an important
risk factor for cancer, because its activation leads
to the transcription of nuclear genes involved
in regulating the cell physiological processes.
This NF-kB signaling is modulated by bindings
between most receptors on immune cell surfaces
and a specific ligands. Therefore, investigations
of the precise molecular mechanism associated
with the regulation of cancer development by
DCs and other leukocytes and the efficiency in
cancer therapy both have been major challenges
for scientists worldwide.

Keywords: antigen presentation, cancer, cytokine,
dendritic cell, dendritic cell therapy.

Classification number 1.6
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quan lympho nhu 14 lach va hach bach huyét, biéu mo
da, cac dng tiéu hoa, 6ng ho hip va trong té bao ké cua
hau hét cac co quan nhu mé, chinh vi thé chiing d& dang
tiép xtic v6i nhiéu loai khang nguyén ngoai sinh. Tai
cac co quan ngoai bién nay, TBT xu ly khang nguyén
thong qua kha ning thuc bao dé trd nén thuan thyc véi
cac dic diém nhu: (a) tang biéu hién cac ddu 4n bé mat
nhu: phan t phirc hgp twong thich moé chinh (MHC),
cac phan tu déng kich thich nhu CD80, CD86, CD40
va CD54; (b) tang su giai phong céac cytokine va cac
chemokine gdy viém nhu céc interleukin (IL)-12, IL-
6, tumor necrosis factors (TNF)-a va C-C chemokine
receptor type 7 (CCR-7) TBT thuan thuc c¢6 dic diém
mat kha nang két dinh va d& dang bi thu hat dén co
quan lympho ngoai vi dé trinh dién khang nguyén t6i
té bao T va thuc diy hoat hoa té bao lympho T va B
thanh cac té bao hiéu qua trong dap tng mién dich [1].

Mit khac, TBT ciing 1a yéu t6 quyét dinh diéu hoa
mién dich ddi khang néu ching nhan dién va xur ly
khang nguyén nhu mdt khang nguyén ndi sinh. Tuong
tu nhu xur ly khadng nguyén ngoai sinh, cac TBT ciing
tiép xtic voi khang nguyen thong qua kha nang thuc
bao va mat di kha nang két dinh. Tuy nhién, biéu hién
clia cac phan tir bé mit trén TBT gan nhu bi trc ché
va su gidi phong cac cytokine khang viém (IL-10 va
transforming growth factor beta (TGF-p)) tang Ién dé
thac day hoat hoa té bao T diéu hoa (T regulatory) gay
hiéu img mién dich d6i khang [1, 2]. Cac té bao UT ap
dung mot trong nhitng cach nay gy wc ché su tra 10
hé mién dich dé lan tranh va phan chia nhanh trong co
the.

C6 nhiéu loai TBT khac nhau nhu TBT dong tiy
xudt than tir t& bao tién than trong tiy xuong, TBT
lympho xuat than tir t& bao tién than trong co quan
lympho va TBT dang viém xuat phat tir t& bao bach
cau don nhan (monocyte-derived inflammatory DC).
Céc TBT dong lympho thuong chi ¢c6 mat ¢ cac co
quan bach huyét va xudt hién rét it & cac co quan khac.
Khi cac co quan ndy bi viém, chiing dugc thu hut dén
nhitng noi nay [3]. Vai tro ctia cac TBT dong lympho
v6i chirc nang trinh dién khang nguyén va thuc day
hoat hoa té bao T tao ra dap tng mién dich van dang
1a van dé gay tranh cii, chwa duge cong nhan. Céc loai
TBT c6 nhiéu dic diém chung nhu kha ning két dinh,
hoat dong trinh di¢n khang nguyén, kha nang thuc bao
va tinh di dong cao, tuy nhién sy tra 16i mién dich cua
chung khi tiép xuc voi cac yéu td khang nguyén 1a dic
hiéu d6i véi ting loai TBT [1]. TBT dong lympho khi
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tiép xuc voi virus s& giai phong nhiéu interferon (IFN)
type 1 nhu IFN-a, IFN-B va TBT dong tiy khi nhan
ra cac khang nguyén la tir vi khuan s& giai phong ra
cytokine viém TNF-a va tong hop nitric oxide (NO).
Su c6 mat da dang cua cac cytokine va chemokine anh
huong khac nhau dén qua trinh thic ddy hoat hoa té
bao lympho T va B tao ra dap tng mién dich dic hiéu
riéng cua chung [1].

Nghién ciru vé TBT trong dieu tri UT

Té bao UT la cdc té bao tu than, vi thé cdc té bao
mién dich nhan dién ching nhu 1a mot khang nguyén
ndi sinh dan t6i kich hoat sy trd 101 ciia h¢ mién dich
d6i khang. Chung c6 dic diém ting sinh va phat trién
manh trong co thé theo mot vai hudng c6 chon loc nhu
sau: (a) trong khoi u ton tai té bao T diéu hoa c6 kha
nang trc ché té bao T gay doc do vay cac té bao UT
c6 thé lan tranh sy tra 161 mién dich V0’1 khang nguyén
la; (b) té bao UT xuét hién cac nhén tb c¢6 vai tro khoa
céc thu thé trén bé mat cac té bao trinh dién khang
nguyén, vi thé cac té bao nay khong trinh dién dugc
khang nguyén cho té bao T; (c) cac té bao UT co kha
nang giai phong ra cytokine khang viém nhu IL-10 va
TGF-B dé trc ché sy hoat hoa té bao lympho T va giai
phong ra protein Fas Ligand (FasL) dé kich hoat tin
hiéu phén tir Fas/FasL trong cac té bao bach cau giy ra
su chét theo chuong trinh ctia cac loai té bao nay nham
ngin chin sy tra 10i ciia hé mién dich [4] (hinh 1).

Dap (:ng mién dich
Té bao ung thu

i Tiéu digt knd
Trinh dién «v'p‘w iy m‘” iéu le i u
khéng nguyén 1/

Tan té bao

- . —
Te bao
tua thuan thuc Q —

®w®
Mién dich ddi khang

Hinh 1: TBT kiém sodt hé mién dich chéng lai UT
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Trdn thoat mién dich

Trong cac nghién ctru st dung TBT nhu mot vic-
xin, céc té bao nay can duoc hoat hoa béng mot khang
nguyén cu thé tir té bao ung budu trudc khi ghép vao
co thé bénh nhan gay hiéu mg mién dich tiéu diét cac
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té bao UT va ngan chin nguy co tai phat/di cin cua té
bao 4c tinh trong co thé [1]. Liéu phap mién dich TBT
chéng lai bénh UT dang dugc tht nghiém lam sang &
nhiéu trung tm y té trén thé gidi. Cac nghién ctru tap
trung xac dinh khang nguyén dic hiéu tir té bao UT dé
tao ra dap tmg mién dich UT hiéu qua nhét bang li¢u
phap mién dich TBT, tiép d6 xéac dinh céc co ché phan
tir lién quan dén qua trinh gdy bénh va dinh huéng
cach diéu tri bénh UT dat hiéu qua.

C6 2 phuong phap sir dung TBT trong diéu trj UT,
do 1a phuong phap ngoai vi (ex-vivo) va phuong phap
nodi vi (in-vivo). Ca 2 phuong phap déu c6 kha ning
lam giam kich thudc khdi u va ting tra 151 hé mién dich
trong bénh nhan UT.

Phurong phdp ngoai vi: té bao bach ciu don nhan
tach tir mau ngoai vi cua bénh nhan dugc phan lap, biét
hoa va nhan 1én thanh TBT bang cach sir dung céc loai
hooc-moén sinh trudng khac nhau nhu: granulocyte-
macrophage colony-stimulating factor (GM-CSF),
IL-4, TNF-a, va FMS-like tyrosine kinase 3 ligand
(FIt3L). Cac TBT sau do6 duoc xu 1y voi khang nguyen
la cac peptlde tir té bao UT dé hoat hoa chiing va cudi
cung céc té& bao niy duoc truyén trd lai cho bénh nhan
dé tao ra hiéu tmg mién dich tri liéu. Pay la mot trong
nhitng phuong phap dugc ap dung phd bién trong diéu
tri UT hién nay.

Phirong phdp néi vi: TBT s& khong dugc iy ra
ngoai co thé, ma ding cac khang thé chuyén biét cua
TBT mang khang nguyén ung budu dé truyén thing
cho bénh nhan.

Cdc nghién civu trén thé gici

Tu nam 1967, gido su Okamoto va cong su (Nhat
Ban) di s dung khang nguyén OK-432 tir lién cau
khuan streptococcus dé hoat hoa TBT trong diéu tri
bénh UT [5]. DPén nam 1995, liéu phap TBT dugc su
dung dé chira bénh cho bénh nhan UT té bao hic t6
[6]. Hién nay, cac bac si di st dung liéu phap mién
dich TBT cho diéu tri mot s6 bénh UT nhu: UT tuyén
tuy [7], UT tuyén mat [8], UT phdi [9] va UT budng
trimg [10] di dat duoc thanh cong nhat dinh. Két qua
cho thdy rang, cic bénh nhan UT giai doan cudi hodc
da di can sau khi hoa tri hodc xa tri dugc chira bénh
bang liéu phap TBT s& kéo dai thoi gian song thém
khoang 10-15 nam. Ngoai ra, cac nghién ctru khac con
cho thdy, nhitng bénh nhan duoc diéu tri bang TBT
trinh dién khang nguyén qua phirc hop peptide MHC
loai I tao ra hiéu tmg mién dich chéng UT thong qua
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té bao T gy doc thi kéo dai thém dugc thoi gian song
lau hon nira [11, 12].

Bén canh viéc sir dung khang nguyén ung budu dé
hoat héa TBT, cac nghién ctru khac con st dung cac
té bao UT da bi bat hoat dé hoat héa TBT sir dung
trong diéu tri bénh trén nhitng con chudt mang khéi u
di ghép cling dat duoc nhﬁ’ng két qua kha quan. Cac
té bao UT nay duoc xtr ly bang phuong phép chiéu tia
UV géy ton thuong dén cau trac cia DNA trong nhan
té bao va cac té bao sau d6 sé bi hoai tir hodc bi chét
theo chuong trinh. Phuong phép st dung cac chi thi
phan tir d6 1a khang thé Annexin V dé phat hién protein
phosphatydilserine trén bé mit t& bao va chi thi JAAD
dé nhudm nhan té bao da bi ton thuong, két qua s&
xé4c dinh duoc céac té bao UT nay bat hoat & trang thai
hoai tir hay trang thai chét theo chuong trinh. Mot s6
cong b cho thiy, gay ton thuong DNA céc loai té bao
UT da va UT té bao lympho B dé tao ra nhiing té bao
UT chét theo chuong trinh, sau d6 chung dugc phoi
nhiém véi TBT va ghép vao bénh nhan UT s& tao ra
hiéu tng mién dich thong qua té bao T giy doc di dat
dugc thanh cong 16n [13, 14]. Nam 1998, 6 My mot
nghién ciru st dung TBT dugc hoat hoa bang té bao
UT di bi bat hoat d6 1a t& bao UT v dong MT-901
hodc UT mdé mém (sarcoma) dong MCA-207 dé ghép
trén chudt mang khéi u di ghép, két qua tao mién dich
dic hiéu v6i thir thach UT 1an ké tiép va lam giam sy di
cin ctia UT phoi [15]. Hién nay, phuong phap st dung
TBT duoc hoat héa bang té bao UT mét hoat tinh gay
doc dé ghép cho chudt di ghép mang ung budu nhu UT
té bao hic t6 [16], UT vi [17], UT hach [18] va nhiéu
loai UT khac da dat duoc hi€u qua ro rét. Tuy nhién,
chua c6 cong bd nao phan tich stir dung ngudn TBT nay
dé ghép trén bénh nhan UT.

Cac nghién ciru ¢ Viét Nam

O Viét Nam, Phong thi nghiém nghién ciru va mg
dung TBG (Truong Pai hoc Khoa hoc Tu nhién, Dai
hoc Quéc gia TP H6 Chi Minh) da va dang trién khai
nghién ciru sir dung lidu phap TBT trong diéu tri UT va
ttr ndm 2010 cho dén nay. Cac té bao bach cau tir mau
ngoai vi dugc phén 13p va nudi ciy dé biét hoa va nhan
1én thanh TBT st dung hodc-moén sinh trudng trong
didu kién sach phong thi nghiem Sau do, cac TBT
khoe manh dugc hoat hoa bang khang nguyen ung
budu va sau d6 ghép vao chudt mang khdi u va. Két
qua cho thay, khi khong két hop véi cac phuong phap
diéu tri khac nhu phau thuat, héa tri hay xa tri, viéc
ghép TBT da lam khéi u v ciia chudt giam kich thudc

TAP CHI

HOA HOC

ONG NGHE I} Nam 58(11) 11.2016

dén hon 80% so v&i ban dau [19, 20]. Tuy nhién, viéc
sir dung TBT trong diéu trj UT chi 1a budc thir nghiém
trong phong thi nghiém, chua thé ap dung vao thuyc té
chita bénh trén bénh nhan UT vu. Trong twong lai, can
¢6 nhiéu nghién ciru sdu hon dé xac dinh nguyén nhan
va cac co ché phan tir lién quan gdy bénh UT. Tur d6
xé4c dinh hudng nghién ctru cu thé nham tim ra thudc
diéu tri bénh UT dat hiéu qua cao.

Cac tin hiéu phan ti¥ lién quan dén su phat trién
cia UT

Mot trong nhitng cach dé té bao UT phan chia
nhanh va lan tranh sy kiém soat ctia hé thong mién
dich thanh cong da dugc phat hién, do 1a kha nang tang
mirc d6 biéu hién cua phan tir cytotoxic T-lymphocyte-
associated antigen 4 (CTLA4) va phan tir programmed
cell death protein 1 (PD-1) trén bé mit té bao bach cau
dé thu hut sy xuat hién ciia té bao T diéu hoa voi s6
luong 16n va té bao T helper 17 cells (TH17) téi vi tri
khéi u tao ra mién dich ddi khang, d(‘ing thoi e ché su
phat trién ctia cac loai té bao T gy doc va té bao diét
tu nhién (NK cell) [21] vé1 muc dich ngan chan hi¢u
g mién dich chéng lai UT.

Bén canh d6, cac nghién ctru khac da chi ra rang,
hoat dong cua mot s6 thu thé nhu toll-like receptor
(TLR), nucleotide oligomerization domain (NOD)-
like receptor (NLRs) va TGF- B receptor (TGF-BR) co
mit trén bé mat té bao bach cau c6 lién quan dén bénh
UT [22]. Nghién ctru trén bénh nhan UT tuyén tién
ligt da liét ké nhiing bién ddi trén céac gen nhu: TLR4,
TLR1, TLR6 va TLR10 1a cac yéu t rui ro v6i bénh
[23 24] Tuong tu, bién doi trén gen TLR2 ciing 1a
yéu té rui ro véi benh UT két tryc trang trén chudt
[25]. Nghién ctru vé phan tir tin hiéu dong dudi cua
TLR 1a MyD88 cho thiy, bat hoat phan tir nay lam
giam nguy co UT két tryc trang, UT da va UT gan trén
chuot [26, 27]. V6i phuong phap su dung ligu phap
mién dich trong diéu trji UT bach cau thé tuy dang cap,
khang nguyén ung budu hoat héa TBT thong qua thu
thé TLR da dat hiéu qua cao trong diéu tri bénh [28].
Phan tich trén tin hiéu phan tir NLRs bao gdm diém da
hinh gen Nod2 1a yéu t6 rii ro véi bénh UT két truc
trang [29] va nghién ctru trén chudt bi loai bo gen NLR
family, pyrin containing 3 gene (NLRP3) man cam véi
bénh UT ruét gia va UT két truc trang thong qua su
giai phong cytokine IFN-y va hoat dong cua tin hi¢u
phan tir signal transducer and activator of transcription
(STAT)-1 [30]. Ngoai ra, protein TGF-B dugc san xuat
bai té bao bach cau, khi twong tac voi thu thé TGF-BR
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s& kich hoat tin hi¢u ndy dé ngan chan sy phat trién
ctia UT giai doan d4u, nhung & giai doan muon hon thi
hoat dong cia tin hiéu nay lai ¢6 anh hudng gian tiép
1am cho té bao UT phat trién thuan loi hon do kha ning
kich hoat va thu hut c4c loai té bao T diéu hoa ti vi tri
ung budu [31]. Hoat dong cua phan tu tin hi¢u dong
dudi cua TGF-BR 1a protein Smad khi dugc kich hoat
s& (rc ché s ting truong cua té bao UT. Chinh vi thé,
biéu hién bt thudng cua protein Smad 13 nhén t6 rui
ro cao véi cac bénh nhu: UT rudt két, UT tuyén tuy va
UT ving dau va c6 [32].

Céc thu thé trén bé mit té bao bach cau tuong tac
v6i cac ligand phu hop s€ kich hoat cac phan tur tin
hi¢u dong dudi nhu: tin hiéu mitogen-activated protein
kinases (MAPK) va nhén té phién ma nuclear factor-
kB (NF-xB) dan t&i sy phién ma cac loai gen diéu
hoa cac qua trinh sinh 1y trong té bao [33, 34]. Do do,
khoang 20% cac bénh viém nhiém & thé man tinh gay
ra UT trén ngudi do hoat dong bat thuong cua nhén t6
phién ma NF-«xB gay ra va hoat dong cua tin hi¢u phan
td MAPK trong cac té bao bach cau, dic biét 1a TBT,
lam ting dap tng mién dich chéng UT.

Két luan

Hién nay, viéc sit dung cac liéu phap mién dich
trong diéu tri UT dang nhan dugc sy quan tAm rat 16n
ctia cac nha khoa hoc trén thé gidi badi tinh hi¢u qua, an
toan va khong gay dau don cho nguoi bénh. Phuong
phap sir dung TBT nhu mot véc-xin trong diéu tri UT
dugc ap dung rong rdi do chung c6 mot sd wu diém
s0 voi cac té bao mién dich khac nhu: kha nang xur ly
va trinh dién khang nguyen hiéu qua nhat t6i té bao T
va dic tinh san xudt mot sb cytokine gay viém véi s6
lugng 16n hon rat nhiéu so véi cac loai té bao trinh dién
khang nguyén khac nhu: dai thuc bao va té bao diét tu
nhién. Chinh vi thé, hoat dong ctia TBT gay hoat héa té
bao lympho T va lympho B thanh cac té bao hiéu qua
gdy hiéu ung mién dich tot nhat. Liéu phap sir dung
TBT trong diéu tri UT sau khi phau thuat, xa tri va hoa
tri da va dang duoc thir nghiém 1am sang nham tién t6i
ap dung tri lidu thuong quy dé tiéu diét t& bao UT éc
tinh va kich thich tao ra h¢ théng mién dich cho ngudi
bénh, nham ngin chin nguy co tai phat va di cin cta
té bao 4ac tinh va kéo dai su séng cho ngudi bénh UT
giai doan cudi thém dugc 10-15 ndm. Tuy nhién, khoa
hoc can c6 nhiing nghién ctru sdu hon nita dé cé thé
tim ra phuong phap chita bénh UT mét cach triét dé va
lidu phap TBT 1a mot hudng di diing dan nhat hién nay.
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Poi véi nganh trong trot, phan bén dong vai trd rat quan trong, dic biét 13 cac loai phan bén da thanh
phin dinh duéng nhw NPK. C6 nhiéu phwong phap dé sian xuit phan bén NPK, trong d6 phwong phap
héa hoc cho san pham NPK c6 chit lwgng tét nhit, véi cac tinh chit vat Iy téi wu. Tuy nhién phwong phap
nay rat phirc tap, doi hoi phai nim virng vé cong nghé san xuat, von dau tu cao va phai sin xuit véi quy
mé 16m méi c6 hiéu qua kinh té. Nghién ciru nay sé phan tich cong nghé va trinh bay phwong phap tinh
toan can bang vt chat ciia qua trinh sin xuat phian bén NPK bing phwong phap héa hoc.

Tir khéa: boc do, chai dit, NPK, phin bén, phan phirc hop, thiét bi phén teng éng.

Chi s6 phén logi 2.4

Analysis of technology and computational
methodology of material balance in the
production of NPK fertilizer

Summary

Fertilizers play an important role in agriculture,
especially multi-component fertilizers. One of
important multi-component fertilizers is the so-
called NPK fertilizers. There are many methods
to manufacture NPK fertilizers. By using chemical
methods, NPK fertilizers have the best quality
with optimum physical properties. However, these
methods are very complex, requires mastery of
manufacturing technology and high investment,
and are only profitable in large-scale production.
In this contribution, the authors present the
description of the technology and computational
methodology required in the production of NPK
fertilizers by using chemical methods.

Keywords: coating, complex fertilizers, depleted soils,
fertilizer, NPK, pipe reactor.
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Gioi thiéu

Cong nghé san xuat phan bon bang phuong phap
hoa hoc ban chit 1a phuong phap vé vién tao hat c¢6
kém theo cac phan tng hoa hoc (phan phuc hop).
bay l1a mdt trong nhiing quy trinh phirc tap nhung
cling kha pho bién dé san xuat cac loai phan bon da
dinh dudng dang hat ngay nay. Phuong phap tao hat
béng héa hoc c6 thé duge ap dung dé san xuét truc
tiép cac loai phan phirc hop, cac bac san phdm phéan
NPK (thuong duoc 4p dung & Tay Au), hodc san
xuat cac hop chét trung gian ma sau do sé& tiép tuc
dugc két hop qua cac kénh phan phdi dé tao thanh
céc loai san pham NPK (thuong duoc ap dung &
M¥). Phuong phap tao hat bang con duong héa hoc
da duoc bat dau ap dung tir thap nién 30 cua thé ky
true va da phat trién nhu mot phuong phap két hop
hai hay nhiéu chit dinh dudng vao mot san pham dé
thao tac, van chuyén, v&i chat luong va ham luong
cac chét dinh dudng 6n dinh [1]. Muc dich ban dau
cua phuong phap nay la ngan ngtra sy dong banh cua
phan bon trong bao khi luu kho hodc van chuyén,
sao cho san phiam & dang thich hop cho viéc bén
phan trén dong rudng khi dén tay nong dan. Ngay
nay, hon 80% phan bén dang ran dugc van chuyén
& dang hang roi. Cong nghé tao hat bang phuong
phap hoa hoc dam bao cho san phdm khong bi két
dinh dé c6 thé bdc xép dé dang, giam ty 18 von cuc
trong qua trinh van chuyén va luu kho xuéng mirc
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tdi thiéu, cac hat phan bon du chic dé co thé chiu duoc
thao tac co hoc ma khong bi v&. Tao hat bang phuong
phép hoa hoc dugc thuc hién bé“mg cach két hop cac
chat ran, chit 1ong va chat khi dé tao ra cac phan tng
héa hoc nham dat dén trang thai két tu tuong dbi 6n
dinh va tang cd hat trén co sé co kiém soat. Luong va
kiéu cuia cac loai chit rin, chét 1ong va chat khi ciing
nhu pham vi cua cac phan trng hoa hoc khac nhau tuy
theo quy trinh, nguyén liéu duoc str dung va yéu cau
vé san pham. Nhung muc dich cudi cing 1a tao ra cac
hat phan bon 6n dinh va ham luong dinh dudng dong
déu. Khi tao hat, noi chung céc chét ran, chét long va
chat khi ciing dugc dua vao thiét bi phan Gmg kiéu dng
dat bén trong thiét bi sdy thing quay. Ngoai tac dong
sdy, bén trong méy sdy con xay ra cac tic dong két tu
va hinh thanh cac hat. Sy bay hoi nudc lam tang cuong
lién két trong cac hat phan bon. Sau do, san pham dugc
sang, lam ngudi va dua vao kho.

Phan 16n cac phuong phap tao hat NPK tai My déu
dua trén ham luong chit ran cao véi mot phan nguyén
li¢u dang long (thuong la ammoniac - NH,, dung dich
mudi, axit va hoi nuéc). Cac co so, thiét bi luu kho,
thao tac vé thiét bi va k¥ thuat khong qua cao. Trinh do
cong nghé thich hop voi nhitng ma may c6 cong suit
100-200 nghin tan/nam. Céc co s tao hat tai chiu Au
nhin chung da phat trién thanh cac nha may t6 hop (két
hop vé6i san xuét NH, va axit photphoric - H,PO,) cong
sudt 16n. Cac nha may nay thuong san xuat phan NPK
chat lugng cao. Trén toan thé gidi, cac qua trinh tao
hat bang phuong phap héa hoc duoc ap dung dé san
xuét phan 16n cic loai phan bén mot thanh phan hodc
hdn hop da thanh phan, nhu: ure, supephotphat, DAP
va NPK. Nhin tir goc d6 k¥ thuét, phuong phép tao hat
bang con dudng hoéa hoc tao ra cac san pham phan bén
da thanh phan vai chit luong tot nhat, vi vy ting hat
1a cic hat phan bon riéng ré déu chira ddy du cac chit
dinh dudng theo ty I¢ dinh trude. Pay 1a cac hat phan
bon chit lwong cao, v6i nhitng tinh chat vat Iy (c& hat,
d6 cimg chiu nghién, kha ning chay tu do...) rat tot.
Nhirng tinh chét nay co6 thé dugc kiém soat bang cach
lua chon can than nguyén licu dau vao va cac thao tac
trong qué trinh tao hat. Tat nhién cong nghé nay doi
hoi cac xudng tao hat phai nim trong nhitng t6 hop hoa
chat 16n véi chi phi dau tu xay dung cao. Cac t6 hop
nay phai nim canh ngudn nguyén liéu dé tang hiéu qua
va giam chi phi [2-3].
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Mo ta cong nghé

Cong nghé san xuat phan bén NPK bang phuong
phap hoa hoc co thé phan loai thanh hai phuong phap
chinh sau: phuong phap tong hop thong qua qua trinh
so ché quang photpho thé va phuong phap téng hop
dya trén H,PO,. Trong giéi han cua bai bao s€ trinh
bay vé phuong phap tht hai. Day chuyén cong nghé
cua phuong phap nay dugc mo ta trong hinh 1.

Amoniac

va nudéc

Axit sau

gia nhiét
- ———

Axit phntphmc ,_J" + Rohi héi
b“—’i hru

| | TB lim lanh

“'[DL

Ure niu
chay

Thimg tao hat
Amoniac |
Axit sunfuric ——— \"J
|

7&'1: \ i ".

U Hat nhé héi hru Hat dat chuin

Hinh 1: ddy chuyén cong nghé san xudt phan bon NPK bang phirong phdp
hoa hoc [4]

Phuong phép téng hop dya trén H,PO, 1a cong ngh¢
sir dung tryc tiép H,PO, ma khong qua giai doan ché
bién photpho thd. Su khac nhau chu yéu cua cac cong
ngh¢ trong phan nhom nay 1a cach thiic phéi tron cac
thanh phan nguyén liéu va chuén bi san pham trudc
khi dua vao may tao hat (hdn hop dit sét, dung dich
nong chay...). Trong phan nhom nay, cong nghé phdi
tron bang thiét bi phan tng dng 1 cong nghé co nhiéu
cai tién nhat. Nguyén liéu chinh ctia qua trinh: NH,
(dang long hodc khi), H,PO,, axit sunfuric - H,SO,,
ure (dang bot hodc 10ng), mudi kali. Phuong phap tao
hat dugc thuc hién bé“mg cach két hop cac chét rén,
chat 16ng, chit khi dé tao ra cac phan ung héa hoic
nham dén trang thai két dinh twong d6i 6n dinh va ting
kich thudc hat trén co sé ¢6 kha nang kiém soat. Ham
lugng, tinh chét cta cc loai chat ran, chit long va chét
khi cling nhu pham vi ctia cac phan ung hda hoc khac
nhau tuy theo quy trinh, nguyén li¢u dugc st dung va
yéu cau cua san pham dau ra. Muyc dich cudi cung 1a
tao ra san pham phan bon c¢é sy 6n dinh, dong déu vé
kich thuéc ciing nhu ham lugng chét dinh dudng. C6
thé mo ta so lugc qua trinh nhu sau: hdn hop axit duoc
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phan ng voi NH,, phan bon kali 10i dwa vao may tao
hat. Sau do, san phém dugc lam kho, sang loc, lam

nguoi.
H,SO, + 2NH, (I) — (NH,),SO, (AMS) (a)
H,SO, + 2NH, (g) — (NH,),SO, (AMS) (b)
H,PO, + NH, (I) — NH,H,PO, (MAP) (c)
H,PO, + NH, (g) — NH,H, PO, (MAP) (d)

NH,H,PO, + NH, (I) — (NH,) HPO, (DAP) ()

Phan mg hoa hoc chinh la sy trung hoa gitra NH,
Vé:i H,PO, va mot lugng nho H,SO,: ph’én ung (a) co
the xay ra trong may tao hat va trong thict bi phan rng
6ng, phan tng (b) chu yéu xay ra trong thung phéan tng
trung hoa va hé thong rira khi. Phan tmg (c) thuong xay
ra trong thiét bi phan ung dng, nhung khi NH, ¢ thé
hoi thi phan tng (d) xdy ra trong h¢ thong rira va thung
phan tng trung hoa. Phan tmg (e) xuét hién trong thiét
bi phan (mg 6ng va may tao hat thing quay. Phan tng
(a) va (b) manh hon cac phan tng khac, vi vy NH,
s€ ¢6 khuynh hudng phan tng voi H SO, trude, sau
d6 s& xuat hién phan ung tiép theo. Bén canh nhing
phan ung chinh da dugc néu trén con c6 nhitng phan
tmg khac xay ra, chu yéu 1a cic phan ung giira NH,
vo1 H,PO, va mot so tap chat cua n6. Tuy nhién, trong
tinh toan can bang vét chat cho quy mo san xuat cong
nghiép, tac gia dua ra gia thiét qua trinh san xuat chi
gdm 5 phan tng trén dé tinh toan va dugc trinh bay cu
thé trong phan sau.

Cong nghé san xuat NPK bang phwong phap hoa
hoc phat trién khd manh & chau Au do c6 cac wu diém:
kich thudc thiét bi nho gon, tan dung dugc nhi¢t do
phdn tng sinh ra lam bay hoi nuéc c6 trong axit H,PO,
mang dén va san pham ra khoi thiét bi kho hon, ty 1&
tuan hoan ban san pham it, chi phi van hanh thap (ning
luong sy san pham thap, tiéu hao dién thap, hiéu qua
str dung NH, cao), thich tmg v6i céc loai axit H,PO, ¢6
nong do khac nhau, ché d6 van hanh linh hoat, c6 thé
san xuat nhiéu loai san pham.

Quy cach san pham

Tai Viét Nam hién nay, cong nghé san Xuét phan
bon NPK chu yéu van sir dung phuong phép phdi tron,
vi vay chat luong san pham con chua dap tng duoc véi
nhu cau sir dung. So sanh vé chat luong thi san pham
san xuit bang phuong phap héa hoc c¢6 nhirng uvu viét
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sau:

- Trong san pham khong co chira cac tap chat nhu
trong phan tron nén khong c6 chat thai ra méi truong,
hon nita trong san phém con c6 thé bd sung thém
nguyén t6 Ca, vi Ca khong chi 1a nguyén t6 dinh dudng
trung luong rat can cho cdy ma né con 1a nguyén tb
gop phan can bang moi trudng cua dung dich dat -
nang cao pH cua dt.

- Lugng P,O, khong tan trong xytrat thip, mdi hat
phan NPK san xuét theo phwong phap héa hoc déu co
chtra cac thanh phan giau chat dinh dudng, d& hoa tan
trong dat, cdy trong dé hap thuy.

- Chét lugng san pham: cudng do chiu nén clia san
pham tao thanh cao (>30 N), hat lién két chit ché, do
vay, khong xay ra hién twong két khdi khi luu trix va rat
thun lgi cho qué trinh van chuyén. Quy cach cua san
pham NPK (15:15:15) nhu sau: N téng: 15%; P,O.:
15%; K,0: 15%; do am: 1%; c& hat 2-4 mm: 95% (tinh
theo trong lugng); luc nén trung binh cua hat >30 N;
dang hat: trong, nhin (phu hop véi Tiéu chuan Viét
Nam TCVN 5815: 2011 vé phan hon hop NPK).

- V& cong nghé, phan béon NPK san xuét theo
phuong phap héa hoc st dung thiét bi phan g dng, 1a
cong nghé tién tién c6 nhidu vu diém: kich thudc thiét
bi nho gon, tan dung dugc nhiét do phan tng sinh ra dé
lam bay hoi nudce ¢6 trong H,PO,; ty 1€ tuan hoan ban
san pham thap, chi phi van hanh thap, it gdy anh hudng
dén moi truong.

Hinh anh hat NPK dugc tao thanh tir hai phuong
phap vat Iy va hoa hoc dugc mo ta trong hinh 2. Tao
hat bang phuong phap héa hoc c6 phan ung xay ra
gilta cac axit va mot sé mudi & dang ran. Trong khi
d6, tao hat bang phuong phap vat 1y khong c6 sy xay
ra phan tng va cac nguyén liéu déu & thé ran. Tao hat
bang phuong phap vat 1y dya theo nguyén tic tich tu,
cac 16p duge gan voi nhau theo nguyén tic dinh udt bé
mat. Sau khi dugc séy, nudc s€ bay hoi dé lai khoi lién
két rin chic. Vi vay, cac 16p va cac mao quan khong
dugc dong déu. Nguoc lai, tao hat bang phuong phap
héa hoc cho chét luong hat déng déu hon nhiéu do xay
ra phan tmg di thé giita cac chit, hat duoc hinh thanh
theo nguyén tic boi tu 16n dan theo ting 16p, vi vay hat
tao ra co kich thudc déng déu, lién két chit cha.
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Hat NPK dwroc tao bang phrong phép vt Iy Hat NPK diroc tao bang phrong phép héa hoc

1mm

Céu mméi giiva
cac hat lon

Céc lép chit
phat trien deu
tir trong ra ngoai

Hinh 2: so sanh hai phwong phap tao hat: phwong phap vat Iy
va phwong phap hoa hoc [5]

Tinh toan can bang vat chat

Van dé can tinh toan: xac dinh khoi lugng cac
nguyén liéu Ure (46% N), SA (21% N), KCI (60%
K,0), NH, (99,8%); H,PO, (50%); H,SO, (98%) can
de cung cap cho day chuyen san xuat phan bon phuc
hop NPK ty 18 (15:15:15) tinh cho mot tin san pham
bang phuong phap hoa hoc, theo cong nghé trung
hoa NH, va H,PO,; trong thiét bi phan ung ong, sau
d6 phdi tron voi Ure SA, KCI trong thiét bi tao hat
theo nhiing ty 1¢ nhit dinh dé duoc san pham NPK co
[N]:[P,0,]:[K,O0] = 15:15:15.

Xac dinh lwong DAP, Ure, SA, KCI, tao ra 100 kg
NPK 15:15:15: DAP 12 ban thanh pham tao ra do phan
Umg trung hoa gilta NH, va H,PO,, do vay mudn xac
dinh luong NH, va H, PO phal xac dinh luong dé tao
ra 100 kg san pham NPK c6 thanh phan dinh dudng
N:P O :K,0 Ia 15:15:15. Ta dung phuong phap giai
tich de t1nh toan, dat cac 4n sb khdi lucng (kg) chia
trong 100 kg NPK nhu sau: goi x,y, z, t lan luot 1a khoi
luong DAP, ure, SA va KCI. Goia, b, ¢ 1an luot 12 ham
luong N, P,O,, K O ¢6 trong san pham NPK. Ta c6 hé

275
phuong trinh sau:

a=(a.x+a,y+a.z+a,t): 100 (1)
b=(b,.x+b,y+b,.z+b,t): 100 (2)
c=(c,.xtc,ytc.z+tc,.t): 100 3)
a:b:c=15:15:15 (4)
Trongdo:a, a,a, a, la ham luong N ¢ trong DAP,

Ure, SA, KCl'b b.b

17 72 73

DAP, Ure, SA, KCI; ¢

b 12 2’ 33 4

trong DAP, Ure, SA, KCI.

b, la ham lugng P,O; c6 trong
c, la ham luo‘ng K,0 co
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Theo thuc té tai Nha may san xuat NPK cta Cong
ty ¢6 phan Supe phdtphat va hoa chat Lam Thao, trong
100 kg san pham bao gom: 2 kg 14 chat chéng két dinh,
chat chong von cuc va cac phu gia, 98 kg con lai 1a
khéi luong cac chat dinh dudng. Tuong ty, ta co hé
phuong trinh:

a=0,16x + 0,46y + 0,21z + 0.t =15 %)
b=048x+0.y+0.z+0.t=15 (6)
c=0x+0y+ 0.z + 0,60t =15 (7)
Xx+ty+z+t=98 ()

Theo (7) taco t=15:0,60 = 25
Theo (6) ta c6 x = 15:0,48 = 31,25

Thay céc két qua vao (5) va (8), ta c6 hé phuong
trinh:

0,46y +0,21z=10
y+z=41,75
Vay y=4,93 vaz=36,82.

©)
(10)

Két qua tinh toan:

DAP: x = 31,25 kg; ure: y = 4,93 kg; SA: z= 36,82
kg; KCI: t = 25,0 kg.

Xac dinh lvong NH,, H PO, H,SO, tao ra 100 kg
NPK 15:15:15: DAP la ban thanh pham tao ra do phan
ung trung hoa gura NH, va H,PO, , phan tinh toan trén
da cho ta két qua can 31 ,25 kg DAP 16% N, 48% PO
dé tao ra 100 kg san pham NPK c6 thanh phan d1nh
dudng N:P,O:K, O =15:15:15.

Xac dinh lwong H,SO,: trong qua tr’inh tao DAP dé
tang kha nang hoa tan cia P,O, va N dén t(’{i ha‘n varira
khi ¢ thap cqéi, ta dua vao luong H,SO, d€ di€u chinh
(theo thuc té tai Nha may DAP Pinh V1, lugng axit
nay chiém 10% luong DAP tao thanh). Do vy, lugng
H,SO, cén thiét la 3,13kg.

Céc phan rng hoa hoc xay ra trong qua trinh tao
thanh DAP:

NH, + H,PO, — NH,H,PO,
NH, + NH,H, PO, — (NH,),HPO,
Cong gop 2 phan ng trén ta co:
NH, + H,PO, — (NH,),HPO,
34 98 132

y z 31,25

a4



Khoa hoc Ky thuat va Cong nghé

Suy ra: y = 8,05, khi tham gia phan Gng lugng du
NH, la 15%, luong NH, can la y’ = 9,26. Luong NH,
(99,8%) can thict 1a 9,28 kg.

Xac dinh luong NH, phan tmg véi 3,13 kg H,SO,
dé rira khi va diéu chinh thanh phan DAP. Ta c6 phan
ung:

2NH, + H,SO, — (NH,),SO,
34 98 132
X 3,13 z

1 1

Vay x, = 1,09; z, =4,22. Lugng NH, (99,8%): 1,09.
Tong lugng NH, can thiét 1a: 9,28 +1,09= 10,37 kg va
luong SA con twong ing la z, = 36,82 - 4,22 = 32,6 kg.

Xac dinh lvong H.PO, (50%): theo phuong trinh
phan tng:

NH, + H,PO, — (NH,),HPO,
34 98 132
y z 31,25

Suy raz=23,2. Vay lugng H,PO, (50%) 1a 46,4 kg.

Cac két qua tinh toan dugc trinh bay trong bang 1.
Bang 1: tiéu hao nguyén vt liéu cho I tan san pham NPK (15:15:15)

Nguyén vét liéu Tiéu hao (kg)

NH, (99,8%) 103,7
H,PO, (50%) 464
H2SO4 (98%) 31,3
Ure (46% N) 493
SA (21% N) 326
KC1 (60% KZO) 250
KHOAHOC |/, N
o oL 58(11) 11.2016
NG NGHE V6t [\am 38(1D

Két luan

Hién nay, tai Viét Nam cong nghé san Xuét phan
bon NPK van chu yéu sir dung phuong phép phdi tron
vat Iy hodc tién tién hon 1a phuong phap ure néu chay,
nhung nhin chung chit lugng san pham chua cao, chua
dap tmg dwoc nhu cau luu trir va st dung. Do vy,
viéc nghién cru quy trinh cong nghé san xuét phan
bon da thanh phan dinh dudng néi chung va phan bon
NPK néi riéng theo phuong phap hoa hoc 1a rat can
thiét nham dap Gmg nhu cau cho san xuit ndng nghiép.
Trong gidi han ciia nghién clru nay, chung t61 da dua ra
mo hinh day chuyén cong nghé va tinh toan can bang
vét chat dé san xuat phan bon NPK (15:15:15).
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Phan tich kha ning chan doan céc bénh tim mach bang anh pha
thdng qua ma hinh tin hiéu dién tim nhan tao

Pham Vin Thuin", Vuong Tri Tiép', Pham Xuan Niing?

"Hoc vién Ky thudt qudn sy

’Hoc vién Qudn y
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Bai b4o nghién ciru mt cach tiép can méi vé phan tich tin hiéu dién tim trong khong gian pha, gitp tham
s0 hoa cac diic tinh ciia anh pha tin hiéu 1am co sé cho viéc xay dung hé tw ddng chin doan bing ianh pha
tin hiéu dién tim. Cac két qua khao sat, mé phéng tin hiéu dién tim nhan tao trén mé hinh tong cac ham
Gaus di chirng minh dwoc hiéu qua ciia phwong phap dwoc dé xuit.

Tu khoa: co so dir ligu MIT-BIH, dién tim nhdn tao, ham Gaus, khong gian pha, ST-T.

Chi sé phén logi 2.6

Analyzing the diagnostic
ability of heart diseases using
phase diagram
of artificial ECG signal model

Summary

The paper presents a new
approach in analyzing ECG
(Electrocardiogram) signal
in phase domain, which can
parameterize the features of signal
phase image. The selected features
will be used for building an ECG
diagnostic automation system.
The experimental results based on
Gaus function have shown that the
proposed method can be an useful
approach.

Keywords: artificial ECG signal,
european ST-T database, Gaus
Sfunction, MIT-BIH database, phase
domain.
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Pat van de

Cho dén nay, ghi dién tdm d6 van 1a mot trong nhirg phuong phap
thong dung dé chan doan chirc ning cac bénh 1y tim mach. Nhung
theo nhan dinh cta nhiéu chuyén gia tim mach thi cac cong cu may
tinh hién c6 trong phén tich va phién giai tin hiéu dién tim khong
du dé dam bao do tin cay dat yéu cau cho két qua chan doan boi cac
nguyén nhan sau: Thir nhdt, trén cac ban ghi tin hiéu dién tim ¢ mién
thot gian khong co6 ranh gidi rd rang gitta cac phan doan mang thong
tin, gdy kho khan trong vi¢c tu dong nhan dang. Thir hai, cac tin hi¢u
dién tim quan sat trong méi truong c6 nhidu dang nhidu loan khac
nhau ma khong thé chic chan dwa vé duoc thanh nhidu cong tinh.
Thit ba, khi sir dung phuong phép lay trung binh chudi cac chu trinh
tim (tin hiéu dién tim) & mién thoi gian din dén cac phan doan mang
thong tin s& bi nhoé di do su thay d6i khong déu do dai cac chu trinh
(tir chu trinh nay dén chu trinh khéc), hau qua 1a din dén sai s6 khi do
céc gia tri chan doan tap trung & cac phan doan nay.

Trong nhitng ndm gan day, dién tim sé duoc st dung rong rii dé
chan doan cc bénh hé thong tim mach ciing nhu dé theo ddi, giam
sat trang thai cta hé thong nay. Tuy nhién, theo nhan dinh cia cac
chuyén gia y té thi cac phuong phap phén tich va dién giai truyén
théng van chua dam bao tinh xac thuc cac két qua chan doéan. Vi vay,
cac chuyén gia khong ngung hoan thién cac thuat toan, tap trung vao
cac phuong phap tach cac thong tin chéan doan tir tin hiéu thuc trong
diéu kién nhiéu loan. Mic du vay, trong y hoc, chung ctr trudc khi
khuyén nghi 4p dung mot phuwong phap nao d6 vao thuc té can kiém
ching mot cach ki ludng trén tin hiéu test, ma doi khi rat it gap trong
thuc té. Mot trong nhitng cach kiém tra d6 1a thir nghiém trén tin hiéu
nhan tao, béng viéc tao gia cac tin hi¢u dién tim binh thuong hay bénh
1y khac nhau.
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Anh pha tin hiéu dién tim va kha ning chin dodn
cdc bénh Iy tim mach bang anh pha

Mot trong nhitng cach tiép can ddi nguoc lai cac
phuong phap truyén thong va da khang dinh duoc hiéu
qua trong cac thi nghiém lam sang la phuong phap phan
tich tin hiéu dién tim trong khong gian pha (mit phing
pha). Co s& cua phuong phéap 1a nghién ctru h¢ dong
hoc duge mo ta bang tap hop x XX 5.,X, CAC tham sO
trang thai, khi phan tich dwugc tién hanh trong khong
gian N chiéu véi cac toa do x,x,x.....x,. Khong gian
nhu thé goi 14 khong gian pha, cac toa do cua nd dugce
goi la toa do pha, con ho cac quy dao pha biéu dién su
thay d6i trang thai ctia hé goi la pha anh pha.

Pé khao sat cac tin hidu phan anh trang thai cta
hé dong hoc, thong thuong ngudi ta sit dung phuong
phép giit cham (phuong phap tré). Trong trudng hop
nay, toa do trén mat phang pha 1a bién d6 tin hiéu thoi
gian y(?) tai cac thoi diém ¢ va y(#-t), trong d6 t 1a thoi
gian tré.

Mot cach tiép can khac khi phan tich tin hi¢u dién
tim trong mit phang pha d6 1a danh gia cac chi s6 van
tc tin hiéu tim thanh d6. Cach tiép can nay c6 ngudn
gbc xuét hién tir 1au. Amoxop va cac cong su trong cac
nghién clru cua minh da chi ra kha nang khao sat chirc
nang co bop co tim trong khong gian pha ma toa do
cua chung 1a bién d¢ y(?) va dao ham theo thoi gian cua
qua trinh dang quan sat y(z) [1].

Gia tri chan doan cua phuong phap nam & chd sir
dung cac thong tin phu co trong dic trung vén tdc
clia qua trinh khao sat, dd dugc khang dinh trong céac
nghién ctru cua cac chuyén gia tim mach. Nhu s€ chi ra
dudi day, anh pha tin hi€u dién tam dd trong hé toa do
y(1), ¥(t) cho ra kha nang danh gia hinh dang cac trich
doan riéng 1¢ tin hi€u dién tim v&i @6 chinh xac cao va
phat hién nhitng sai léch kich hoat, din truyén ma cac
bac si khong thé tim ra v&i phuong phap phan tich
truyén thong trong mién thoi gian [2, 3].

Biéu dién tin hiéu dién tim trong h¢ toa do y(1), y (1)
1a phuong phap phan tich d6 hoa khao sat hé thong ma
trang thai ciia nd dugc mo ta boi cac phuong trinh vi
phan sau:

TAP CHI
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X, =X, (1)

X, = F(x,x,) (2)

Trong do x, = y(?) 1a toa do dau ra cia hé thong
(bién d¢ tin hi¢u di¢n tim tai thoi diém t), x, = y(2)
1a dao ham bac nhat cta no, F (x,, x,) 1a mot ham phi
tuyén nao do. Chia (2) cho (1) ta nhan dugc phuong
trinh khong con t ¢ dang tuong minh:

di: F(x,x,) (3)
dx, X,

Nghiém cua phuong trinh (3) la x, = v (x,) (4)

Véiky hiéu x, = y(1), x, = y(t) c6 thé biéu dién dudi
dang: y(t) = wy(?) va xac dinh quy dao pha trong mat
phang y(1), y(1).

Anh pha cua tin hiéu dién tdm dd trong mit phiang
y(t), y(t) dugc xay dung nhu sau: tin hi¢u dién tim ban
dau dugce sd hoa va duge biéu dién boi chudi hiru han
cac gia tri y(z,) tai cac khoang thoi gian roirac 7, = LA,
voik=0, 1,2, 3..., K-1; A 1a budc ldy miu va duoc
x4c dinh boi tan s6 ldy mau F,. Vi du, véi F,= 500 Hz
thi budc A =2 s. Tiép dén 1a thuc hién khir troi duong
dé'ing dién va loc sb bé‘lng bo loc cit va ky thuat san
bang thich nghi. Sau d6, liy vi phan twong mg véi
viéc déu dan hod tin hiéu dé nhan duoc gia tri dao ham
pht hop y(z,) tai céc thoi diém roi rac ¢, Két qua 1a tao
dugc mot chudi vecto 2 chiéu nam trén quy dao pha
trong mit phang y(¢) y(1):

O). y ))... v )y (t.,) S))

Hién nay, véi su phat trién nhanh cua cong ngh¢
thong tin, da giap khao sat cac thuat todn moi xu ly
dr li€u y sinh trén cac ban ghi tin hi¢u thyc dugc luu
trit trong cac co s& dir liéu chuyén dung. Loi thé cua
cac nghién ctru nay la, voi cac ban ghi tin hi¢u dién
tim khac nhau thi trong co s¢ dit liéu con luu trir cac
file chuyén dung trong d6 ¢ chira cac két qua phién
giai cua cac chuyén gia kinh nghiém (cac bac si, cac
chuyén gia tim mach).

Bang viéc str dung cong cu Matlab dé xir Iy cac ban
ghi tin hiéu ECG trong céc co so dit lidu chuan, ta thu
duogc tap cac anh pha cua ching [4].

Tin hi¢u va anh pha ctia mét sb tin hiéu trong co sO
dir liéu: ST-T va MIT-BIH.



Khoa hoc Ky thudt va Céng nghé

Ban ghi: E0118 (ST-T): binh thuong

Tin hi¢u

Anh pha

.

Ban ghi: E0119 (S

T _T): binh thuong

Tin hi¢u

Anh pha

Ban ghi: E0121 (ST-T): binh thuong

Tin hi¢u

Anh pha

Ban ghi: 116 (MIT-

BIH): binh thuong

Tin hi¢u

Anh pha

"

Ban ghi: EO155 (ST-T): nh6i mau co tim

Tin hi¢u

Anh pha

"

i b I

Ban ghi: E0305 (ST-T) : nhdi méau co tim

Tin hi¢u

Anh pha

"
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Két qua khao sat trén cac b co so dit liéu cho théy,
mdi doan mang thong tin (cac song P, Q, R, S, ST, T...)
cua tin hiéu dién tim s€ tao ra cac thanh phﬁn tuong
ung trén anh pha cua n6 dudi dang cac hinh c¢é hinh
dang dac trung (cac nit, nhanh). Mai thay ddi tham
s6 tin hiéu ECG & mién thoi gian mang thong tin vé
bénh nay hay bénh khac hoac su bién loan nao d6 s&
¢6 nhimng thay dbi cta nhanh trén anh pha tin hiéu.
Nhiing thay d6i nay d& dang quan sat hon & mién thoi
gian. Khi xuét hién nhiing bién c¢6 (bénh 1y), cac duong
nhanh trén anh pha tin hiéu ciing thay d6i dong bo véi
cac thay doi cac phan doan trong mién thoi gian.

Céc nghién ctru khao sat da chi ra rang, anh pha cta
tin hiéu ECG rét da dang va sy khac biét gitra chung
thé hién rd rang hon & mién thoi gian. Hon nira, khi
xuét hién céac bién loan co y nghia chan doan & mién
thoi gian thi trén anh pha ciing xuit hién nhiing thay
d6i, chiing d& dang quan sat hodc phat hién bang cac
thuat toan xu ly.

Ngoai ra, khi xur Iy tin hiéu dién tim trong khong
gian pha c6 thé st dung céc d4u hiéu chan doan phu
ma céac dau hiéu ay khong thé nhan biét néu sir dung
phuong phap phan tich trong mién thoi gian: céac
diu hiéu d6 1a goc dinh huéng anh pha o, chi sb
chan doan B,

Mo hinh tao tin hiéu dién tim nhan tao

C6 nhiéu céach tiép can khac nhau khi xay dung mo
hinh @€ tao tin hi¢u dién tim. C6 thé ding md hinh ma
trong d6 cac thanh phan dién tim d6 duoc mo ta bang
cac ham tuyén tinh va ham bac 2. Song cac md hinh
nay khong cho phép tong hop duoc tin hiéu dién tim
¢6 hinh dang gi6ng tin hiéu dién tim thyc va mo phong
trén d6 cac biéu hién bénh 1y cua hé thdng tim mach.
Mo hinh duéi dang tong cac ham Gaus cho hinh dang
chu trinh tim gan gidng tin hiéu thuc hon, tuy nhién
v6i mo hinh nay ciing khong thé tao ra tinh chu ky cua
cac chu trinh tim nén cling it dugc sir dung. M6 hinh
dua trén tai tao toan hoc h¢ dong hoc phi tuyén cling
dugc dung dé tao tin hiéu dién tim, tuy nhién dé mo
phong cac biéu hién bénh 1y thi mé hinh s& phuc tap
hon déng ké do phai thém vao cic tham s6. Mot mo
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hinh twong dbi théng dung d6 1a mé hinh dong hoc
dua trén viéc giai h¢ 3 phuong trinh vi phan trong hé
toa do khong gian 3 chiéu (x, y, z). Tinh chu ky duoc
mo ta boi chuyén dong cuia chat diém trong mit phing
(X, ¥), con cac phan doan mang thong tin ctia mdi chu
trinh thi mo ta bang chuyén dong cta diém anh xa theo
huong z [5, 6].

Mo hinh Generative tao tin hiéu dién tim nhan tqo:

Vi md hinh nay, tin hiéu dién tim mau dugc tao ra
dudi dang tong cac ham Gauss khong doi xung.

Yo = (6)

ie{P.0.R.S,ST.T)

Trong d6, 4., u. 1a cac tham sb x4c dinh bién d¢ va
thoi gian khi phian doan nao do dat cuc dai (4, > 0) hay
cuc tiéu (4, < 0)

b
bi (t ) = b.(z)

1

(7

Véi b, b 1a cac tham s6 xac dinh tinh d6i xtmg
cua phan doan. Do ham Gaus tap trung trong khoang
30 nén ¢ thé gia thiét rang, cdc thoi diém bat dau 1)
va thoi diém két thiic t® cua moi phan doan i trong d6
i€ {P O R S ST T}lién hé véi cac thamsd b, b®
va bang cong thirc sau:

(O —1-3b ®

©)

Moi chu trinh mau cé giéi han thoi gian cta cac

67 =p+3b

phan doan nhu sau:

=t <t =ty <15 <6 <E<T (10)

(S
T, do dai mau, y, (¢): do dai mot chu trinh tim. Gia
tri ciia T, dugc chon tinh theo cong thirc sau:
60.1000
F

t

T, = (11)

V6i F, la tan s6 co bop cua tim duoc tinh bang sb
lan dap/phut. Két qua mo phong nhu sau:
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Tin hiéu di¢n tim binh thuong

Tin hi¢u Anh pha
1 1
' 1
R —
< ] . QRs—i> -
£ I L N\
\
H “\ £
E ==
2 ’ A H s \\ T /i
: NP /
i Ty 0 2 .
il P*X
_
0 02 04 06 08 1 12 14 ﬂvgﬂﬁ 006 004 002 002 004 006 008
Thoi gian (s) Tin hieu ECG
1
14 T
s £ AN
i —_—
/ \
SRl |
R / )
8 8
§ “ g /
H E
H H /
£ [ A 2 04 T /.
H ” /1 b , \ [ /
e // N e
B )
0 02 04 06 08 1 12 14 VD‘BZ 0.15 01 005 0 005 01 0.15
Thoi gian (s) Tin hieu ECG
Tin hiéu di¢n tim & mdt so truong hop bénh ly
Tin hiéu Anh pha
ST chénh 1én
1
1 = -
15 | s - QRS>
H /
, /
g )
% H J
- H — /
H J\/ \ & - " | /
\| ol
H M ;
| , /
[N
02 04 06 08 1 12 14 nﬂZ 015 01 0.05 — 01 015
Thigan b Ti b €6
ST chénh xudng
| y
) i
s - N
< r /' \
§ g0 % J
H P o / /
i A B / /
H \\) - / E P . //
& U \ i
* . //
01 02 03 04 05 06 07 08 09 Vi‘lZ 015 0.1 5 005 01 015
Thoi gian (s) Tin hiew ECG.
Q bénh
P P
04} >
Iy - / \
i T hY
H R e ! - |
: B > N ) o aRs—t
H “N - 8 Y 7
H \ ) v /.
£ \ / /
H i & o4 A
H ¥ [ )
v T s
it /
. “
N
01 02 03 04 05 06 07 08 09 - -
e - | TR
TinbisuECG
T phang (T = 0)
1
! e N
! -
il S 7
< jIa—- y
£ \
\‘ \\
H ]
i | ER N )
° | 200 )
H | ERYI .
n_.: // N —
v 0
iR
P ]
01 02 03 04 05 08 07 08 09 5% 0% 90 0% 002 004 006 008 01
‘Thoi gian (s) Tin hieu ECG



Khoa hoc Ky thudt va Céng nghé

T am
K 1
e
) -
s
£ 08
i £
: ‘ H
H | \ BN
H TN ¥
N -
.0
o
=g
04 T f
T cao
/ ‘\ N
s \
E | I i i
g | |
.../ i
: ‘ 7
H - /\ Vi
s il 2
, D
25T 0w 006 o0 o0 002 004 006 008 01
Tssontn
T khong doi xirng
. —
1 1
< .
£, I ¥
H) - /
2 | ‘ /D H R
: I - )
1% %Y
Yo
o -
B Tin hieu ECG

Két qua mo phong cho thay, mé hinh tin hiéu dugc
dé cap 1a hop 1y va sat thyc. Tin hiéu dién tim mé
phdong theo md hinh cho hinh dang cac song va céc
tham sb gﬁn giéng v6i tin hiéu dién tim thuc té; béng
cach thay d6i cac tham s mé hinh ta c6 thé nhan duoc
cac tin hiéu dac trung cho cac truong hgp bénh ly; anh
pha cua tin hi¢u dién tim nhan tao (tin hiéu mé phong)
cting c6 hinh dang nhu tin hi€u dién tim that.

Nhu vay, dua trén két qua mé phong tin hiéu dién
tim, v€ quy dao anh pha va xac dinh cac déu hiéu chan
doan phu ta co thé xay dung dugc mo hinh va thuat
toan ty dong chan doan céc bénh tim mach.

Két luan

Bai bao di dé cap dén mot hudng nghién ciru moi
biéu dién tin hiéu dién tim trong khong gian pha. Anh
pha tin hiéu dién tim cho ta dé dang quan sat duoc

TAP CHI
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nhing bién loan trong cac chu trinh tim ma néu & mién
thoi gian bang cac phuong phéap phan tich truyén thong
ta kho hodc khong thé phat hién duoc. Dé khao sét tinh
trung thuc cia cach tiép can biéu dién tin hiéu trong
khong gian pha, bai bao da tap trung nghién ctru mo
phong tin hiéu dién tim trén mé hinh tong cac ham
Gaus thanh phan. Két qua mé phong cho théy, tin hiéu
dién tim nhan tao va anh pha hoan toan giéng véi tin
hiéu thuc. Huéng nghién ctru tiép theo 1a s& mo phong
nhiéu va tham s6 hoé céc chi sé chan doan bénh trén
cac tham sd anh pha, ing dung trong nghién ctru bénh
nhdi mau co tim, xay dung hé thong ti dong chan doan
dwa trén cac tham sb anh pha.
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Nghién ciiu ché tao thit bi tong hop tu dong dudc chat phong xa
"F-FDG dung cho PET/CT
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"Trung tam May gia toc 30MeV, Bénh vién Trung wong Qudn doi 108
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2-fluorine-2-deoxy-d-glucose (**F-FDG) 1a dwgc chéit phéng xa dwoe siv dung cho kj thuét chup hinh cit
16p birc xa positron (Positron Emission Tomography/Computed Tomography - PET/CT). Hinh anh PET/
CT thu dwgc cho phép chin doan sém cac bénh Iy lién quan dén ung thw, tim mach, thin Kinh. Dé phuc vu
viéc chian doan sém cac bénh 1y néu trén, nhém tic gia da tién hanh nghién ciru thiét ké, ché tao module
tong hop tu dong *F-FDG véi cac dic tinh: dé thao lip, hoan toan tuw dong trong ca qua trinh téng hop va
tinh ché; san pham cudi cing dat tiéu chuén thudc tiém theo Dwoc dién Anh 2005.

Tir khéa: "*F-FDG, module, PET/CT, tong hop tw dpng.

Chi sé phin logi 2.6

Manufactruring an automated
module of synthesising *F-FDG
radiopharmaceutical for PET/CT

Summary

2-fluorine-2-deoxy-d-glucose (*F-FDG)
is a radiopharmaceutical used for
Positron  Emission = Tomography/
Computed Tomography - PET/CT
imaging. The obtained PET/CT imaging
helps for early diagnosis of diseases
related to cancer, -cardiovascular,
nervous. In this study, the authors
have researched and constructed a full
automatic "F-FDG synthesis module
with characteristics as: easy setup,
full automation during synthesis and
purification, and the final product
satisfying the standard of injection
drugs under British Pharmacopoeia
2005.

Keywords: automated module, *F-FDG,
PET/CT, synthesis.
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2-fluorine-2-deoxy-d-glucose (*F-FDG) 1a dugc chat phong
xa dugc su dung cho k¥ thuat chup hinh cit 16p brc xa positron
(Positron Emission Tomography - PET). Hinh anh PET thu dugc
cho phép chan doan sém cac bénh 1y lién quan dén ung thu, tim
mach, than kinh, gitip nang cao kha ning ciru chita ngudi bénh
[1]. Qué trinh san xuat '*F-FDG bao gdm céc giai doan chinh:
chiéu xa bia nudc giau oxygen-18 bang chium proton dé dugc gia
tdc tao ra 1°F; téng hop ¥F-FDG tir tién chat Manotriflate; kiém
nghiém dugc chit BF-FDG theo yéu ciu cua Dugc dién. Viée
tong hop 'SF-FDG duoc thyc hién boi cac module diéu khién tu
dong. Mbi hing thiét ké, ché tao mot loai module riéng, khac
nhau vé phan cimg va phin mém. Hién tai, & Viét Nam dang
sit dung cac module tong hop ciia cac hing nudc ngoai nhu:
Synthera (IBA, Bi), GE MS TraceLab FX (GE, My), Explora
(Siemens Healthcare), Synthera-KIRAMS (Han Quéc). Dé san
xuét thuong quy "*F-FDG duogc thuan lgi, chu dong hon, chung
t6i tién hanh nghién ctru thiét ké, ché tao module tong hop tu
dong "F-FDG véi cac dic tinh: dé& thao lép, hoan toan ty dong
trong ca qua trinh téng hop va tinh ché, hiéu suit cao, san phdm
cudi cung dat tiéu chuén thude tiém theo Duoc dién Anh 2005.

Noi dung nghién ciu
Nguyén Iy téng hop *F-FDG bang phwong phdp di nhin
Qua trinh tong hop F-FDG gdm 4 budc nhu sau:

Budc 1: bin bia nudc giau oxygen-18 bang chum proton da
duoc gia tdc dé tao ra '*F theo phan mg: #O(p,n)*F.

o1



Khoa hoc Ky thudt va Céng nghé

Bude 2: tach "®F khoi nudce giau oxygen-18 chua
phan ng va cac nhan kim loai phong xa khac nho cot
trao doi anion QMA (Quaternary Ammonium Anion).
Tai day, "F dugc giir lai trén cot, H,'*O va cic cation
di tu do qua cot vao binh thu hoi. Sau do, '8F duoc
rira giai khoi c6t QMA bang dung dich acetonitrile +
Kryptopix 2.2.2 + K,CO, va dugc dua vao binh phan
ung.

Budc 3: téng hop F-FDG duoc thuc hién khi lam
khan hoa dung dich chira "°F + H,"O + Kriptofix 2.2.2
boi sy dun bay hoi acetonitrile va thoi khi He. Sau d6
thém tién chat manotriflate va thity phan nhém acetyl
ctia hop chit trung glan Trong giai doan nay, nhan lgF
tAn cong va thay thé nhom triflate & vi tri carbon s6
2 cua manotriflate khong dugc bao v¢ boi cac nhom
acetyl nhu cac vi tri 1, 3, 4, 6. Lién két este cua céc
nhoém acetyl tai cac vi tri nay dé dang bi bé giy & pH
qua cao hodc qué thap khi sir dung tac nhan thity phan
1a NaOH hoic HCI (hinh 1). Tong hop “F-FDG theo
phuong phap thé 4i nhan tir tién chat manotriflate.

Budc 4: tinh ché SF-FDG 1a khau cubi cting quyét
dinh chat lwong cia san pham. Khau nay duoc thuc
hién bdi mot day 3 cot trao d6i anion la SCX, alumina
va C-18. Cot thur nhét gitr lai NaOH du, cdt alumina
giit lai '8F va cot C-18 giir lai san phiam chira nhom
acetyl chua thuy phan. $F-FDG tinh khiét hoa hoc >
95% la san pham cudi cung. Hiéu suit cua toan bd qua
trinh tong hop dat 55-65%.

AcO

AcO

18F-FDG

Hinh 1: tong hop "F-FDG theo phicong phdp thé i nhan tir manotriflate [2]
Module tong hop tw dong *F-FDG

Module tong hop tu dong SF-FDG dugc trinh bay
0 hinh 2.
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Khi két ndi truyén thong

Khoi diéu khién djng co
chap hanh

. Khoi diéu khién va gidm

sit nhiét dj

Miy tinh oM e B} kit thng
01 dieu Knien dong Knl hq’p d[r@'c chﬁt

Bp_FDG

By tong hop
Hinh 2: so' dé khéi thiét bi tong hop tw dong *F-FDG

Theo d6 may tinh duoc cai dat phan mém lap trinh
bang cong cu Labview diéu khién bo tong hop thong
qua chudn truyén thong RS232-COM [3]. B tong
hop bao gdm cac mach truyén thong véi may tinh, cac
mach diéu khién cac dong co chap hanh dé déng - mo
cac van, diéu khién cac bom hut chan khong, cac mach
diéu khién va giam sat nhiét do ctia qua trinh phan tmg,
mach diéu khién cac dong khi He, khi nén. B9 kit ding
trong tong hop “F-FDG duoc thiét ké chuyén biét,
thanh phan chi yéu la ng nhya PE, cac van 2, 3 chiéu,
mang loc 0,22 um va Sep-Pak® Light Accell Plus
QMA cartridge, cOt sdc ky SCX, Al O,, va C18. B
kit duoc vo tring va ding mot 1an dé dam bao cho san
pham cudi cung dat cac tiéu chuan cua thude tiém. Cac
hoa chat ding cho tong hop SF-FDG gdm: nudc giau
oxy H,'"O, tién chit mannose triflate (1,3,4,6-Tetra-
O-acetyl-2-O-trifluoromethanesulfonyl-beta-D-
mannopyranose), Kryptofix® 2.2.2 (aminopolyether),
acetonitrile, ethanol, dung dich sodium bicarbonate,
dung dich NaOH 1IN, nudc Cét..., tAt ca cac hoa chit
déu dat @6 tinh khiét cho sic ky 1ong hiéu ning cao
(HPLC), khi He 999999, H, va khi nén.

Két qua va thao luan

Viéc tong hop '*F-FDG dugc thyc hién trén module
ché tao theo so do hinh 4 va diéu khién tu dong theo so
dd thuat toan hinh 3.
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I Thuwe hién chu trinh tiach ion

+

I Thuyc hién chu trinh lam khé 1 I

v

Thuc hién chu trinh tao chit
trung gian

v

I Thue hié¢n chu trinh lam khé 2 I

v

Thuyuce hié¢n chu trinh thay phan
NaOH

v

I Tinh ché I

Két thuc

Hinh 3: luu do thudt todn diéu khién tong hop tw dong *F-FDG

=]

bing I

Luwu do thudt todn diéu khién module tong hop
BF-FDG

Hinh 3 cho thay, khi bt diu vao hoat dong, hé
thdng s& kiém tra tinh trang cac van, cac van c6 dong
dang vi tri hay khong. Van dong khong dung sé€ thuc
hién kiém tra lai. Van dong duang s€ thuc hién cac chu
trinh tiép theo. Céc chu trinh s& thuc hién tuan tu va

trong mot thoi gian nhat dinh.
Qud trinh diéu khién tong hop tw dpng *F-FDG

Hinh 4 1a so dd ciu tao module tong hop tu dong
F-FDG gbém 4 khdi ndi tiép, thuc hién 6 budc theo
thuat toan diéu khién qua trinh tong hop.

Budce 1: thue hién chu trinh tach ion 'F

8F duogc tao thanh tir phan tng *O(p,n)'*F s& duoc
day vao binh chua "F-H,0. Dung dich nay dugc day
qua cot QMA khi: cac van V1, V2 dong; van VB1 noi
thong vi tri 1 véi 3; van VB2 ndi thong vi tri 1 véi 2;
van VB3 nbi thong vi tri 2 voi 3; van VB4 nbi thong
vi tri 1 vdi 2; van V3, V4 mé. Dong khi He dugc dua
qua van V2 dé day dung dich trong binh chtra "F-H,0,
ddng thoi bom hat chan khong 1 va 2 duge bat dé tao
ra dong di qua c6t QMA. Nudc giau oxygen-18 sau
khi qua cot QMA s& dugc chira & lo thu hoi. Rira giai
ion F- tr cot QMA dua vao binh phan g khi: cac
van V1, V2 dong, bom hut chan khong 1 va 2 duoc tat;
van VBI ndi thong vi tri 2 voi 3; van VB2 ndi thong vi

TAP CHI

Hl?é :glfli et Nam 58(11) 11.2016

tri 1 voi 2; van VB3 ndi thong vi tri 2 véi 3; van VB4
ndi thong vi tri 1 voi 3; van VBS ndi thong vi tri 1
v6i 2; van V5 duoc mé dé dong khi He day dung dich
kryptofix di vao QMA téi binh phan tng, dong thoi
bom hut chan khong 3 va 4 tai binh phan tng dugc bat
dé can bang ap suat trong binh phan tng.
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Hinh 4: so do cdu tao thiét bi t511g hop ty dong SF-FDG
Buwoce 2: thue hién chu trinh lam khan hoa 1

Bat bép ddt nong binh phan Gng, duy tri nhiét do
khoang 95+0,5°C. Suc khi He vao binh phan tmg bing
cach mé van V9, van VB13 nbi thong vi tri 1 véi 2,
van VB12 nbi thong vi tri 2 v6i 3; van V11 va V12 mo,
dong thoi bat bom hiit khi. Thoi gian cia bude nay 1a
12+0,1 phaut.

Bude 3: thuc hién chu trinh tao chdt trung gian
bang phan itng thé di nhén

Tao chat trung gian bang cach cho dung dich
mannose triflate vao binh phan rng. Van V6 mo, van
VB6 nbi thong vi tri 2 voi 3, van VB7 ndi thong vi tri
1 v6i 2 dé dong khi He day dung dich vao binh phan
g, dong thoi bat bom hut chan khong 3 va 4, md cac
van V11 va V12. Sau khi dung dich dd vao hét binh
phan tmg van V6 dong, VB6, VB7 dong vé vi tri cach
ly vé1 binh phan tng. Binh phéan ting dugc duy tri nhiét
do khoang 85+0,5°C. Thoi gian cua budc nay khoang
3+0,1 phut.

Buwoce 4: thue hién chu trinh lam khan hoa 2

Tién hanh suc khi He qua van V9 md, van VB12
ndi thong vi tri 2 véi 3, van VB13 nbi thong vi tri 1 véi
2, van V11 va V12 mo, dong thoi bat bom hiit chan
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khong 3 va 4. Nhiét d§ binh phan tng dugc duy tri
khoang 75+0,5°C. Thoi gian can cho budc nay khoang
5+0,1 phut.

Bueée 5: thie hién chu trinh thiy phan bang NaOH

Cho dung dich NaOH vao binh phan tmg bang cach
mé van V7, V11 va ddy dung dich bang khi He. Khi
dung dich da vao binh phan tmg van V7, van VB8 ndi
thong vi tri 2 v6i 3, van VB9 ndi thong vi tri 1 véi
2, van V11 va V12 mé, ddng thoi bat bom hit chan
khong 3 va 4. Mé van V9, van VB12 ni thong vi tri
2 va 3, van VB13 ndi thong vi tri 1 va 2 dé suc khi
He tron déu dung dich. Nhiét d duy tri tai binh phan
ung khoang 50+0,5°C. Thoi gian ctia budc nay khoang
4+0,1 phut.

Budce 6: tinh ché san pham cuoi cung

Pay 1a budc liy san pham F-FDG tir binh phan
ung. M¢ van V8, van VB10 noi thong vi tri 2 véi 3,
van VB11 nbi thong vi tri 1 v&i 2 dé dong khi He day
nudc tinh khiét vao binh phan g, dong thoi bat bom
hut chan khéng 3 va 4. Khi nudce tinh khiét da vao hét
trong binh phan mg thi dong van V8, van VBII va
VBI12 chuyén vé vi tri cach ly véi binh phan tng, tat
bom hut chan khéng 3 va 4. Sau d6, van VB12 mo
ndi thong vi tri 2 voi 3, van VB13 mo ndi thong vi tri
1 v6i 3. Van V10 mo cho dong khi He vao binh phan
mg dé day dung dich trong binh phan tmg qua cac cot
tinh ché. San pham sau khi di qua cac cot tinh ché 1a
SF-FDG tinh khiét.

Dic tinh ciia thiét bi va chit lwong sin phim
BF-FDG

Module nay da dugc thir nghiém va cho két qua on
dinh nhu sau: tong thoi gian tong hop 28+0,1 phut;
hiéu suat tong hop 55+5%. San pham “F-FDG duoc
kiém nghiém théa min yéu cau ctua Dugc dién Anh
2005 nhu sau:

Do tinh khiét hoa phong xa dugc thuc hién trén
HPLC, peak chinh trén ph6 phong xa cia mau '*F-FDG
c6 thoi gian luu twong ung véi F-FDG chuan va c6
hoat d6 phong xa chiém 97,2% lién quan t6i dinh “F.
Do tinh khiét hat nhan duoc do trén phé ké gamma.
Thoi gian ban rd dugc do bang may Curimentor 4, két
qua trung binh trén mau 1a 108,7 phut, cac tiéu chi nay
déu dat yéu cau theo tiéu chuin cia Duogc dién Anh
2005.
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Bdng 1: két qua kiém nghiém mau "F-FDG

Test Tiéu qhuﬁn clia Két qua trung
Durge dién Anh 2005 binh
, Dung dich trong sudt, | Dung dich trong
Cam quan khong mau sudt, khong mau
pH 5-8,5 7,540,5
Nhan dién hat nhan 511 keV va c6 thé
phong xa 1022 keV 51145 keV
)}(): tinh khit hoa phong > 95.0% 97.240.6%
D9 tinh khiét nhan phong
xa (T, 105+115 108,74+ 0,9 phut
Dortmh k{l\net nhéin > 95% > 98.3%
phong xa
D6 vo khuan V6 khudn V6 khudn
Kryptofix 222 Am tinh Am tinh
Du lugng dung moi
: < +59
ethanol du < 5 mg/ml 0,685 mg/ml+ 5%
Két luan

Module téng hop tu dong "*F-FDG dugc thiét ké,
ché tao dwa trén nguyén ly tong hop 'SF-FDG theo
phuong phap 4i nhan. Module bao gdm phan mém
dugc lap trinh bang cong cu Labview diéu khién phan
ctg qua chuan truyén thong RS232-COM. Phan cting
gébm hop module chita bo mach didu khién truyén
thong, dong co, nhiét do va khi nén. Bo kit dugc thiét
ké 1 hang gém cac phan tir ndi tiép nhau, thuc hién 1an
luot cac 1énh diéu khién qué trinh tong hop '*F-FDG.
Két qué thyc nghiém chi ra réng, module dé lép dat,
thao tac, hoat dong on dinh; cac 1énh diéu khién dong
long, khi nén, nhi¢t d§ duoc thuc hi¢n chinh xac. Sai
s6 didu khién nhiét do 1a £0,5°C; sai s6 thoi gian luu 1a
+0,1 phat; thoi gian tong hop 1 mé '8F-FDG 1a 28+0,1
phut; hiéu suét tong hop 55+5% da can chinh ban ri.
San pham "F-FDG dat céc tiéu chuan kiém nghiém
cua Dugc dién Anh 2005.
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Nghién ctu ché tao vat liéu hydrogel bang phudng phap chiéu xa
ing dung xui Iy chat thai trong chan nuoi
Lé Quang Luan”
Trung tam Céng nghé Sinh hoc Tp H6 Chi Minh
Ngay nhdn bai 10/12/2015, ngay chuyén phan bién 14/12/2015, ngay nhan phén bién 29/2/2016, ngay chép nhan ding 4/3/2016

Vit liéu hydrogel siéu hip thu nwéc di dwge nghién ciru ché tao bing phwong phap ghép mach birc xa tir
hén hgp cac polymer: tinh bot, CMC va alginate véi acid acrylic (AAc) theo ty 1¢ 10% polymer va 20%
AAc trong nuéc (w/v). Vit liéu hydrogel ché tao tir tinh bdt/AAc bang phwong phap chiéu xa tai liéu xa 4
kGy v6i ham hrong gel ~65,4% va d truwong nuwéc ~234 1an 12 loai vét liéu phit hop cho hip thu chit léng
tir phan gia siic. Bo sung hydrogel ché tao dwoc vao phan bo ¢é xir Iy nAm Tricoderma di 1am gia ting ~5%
hiéu qué phan hiy cellulose sau 45 ngay . Phwong thirc bd sung cé hi¢u qua nhit dwge xac dinh 1a tron
hydrogel véi ty 18 1% (w/w) vao khoi phan. San pham phén hiru co sau khi 1én men tir phan bod c6 bo sung

hydrogel di c¢6 tiac dung ting truwéng tét khi bén cho ciy rau cai thao (Brassica Pe-tsai Bailey L.).

Tu khoa: acid acrylic, chiéu xa, hydrogel, phdn hitu co, tinh bt sdn.

Chi sé phén logi 2.7

Study on preparation of hydrogel by radiation
processing for applying in treatment of
livestock waste

Summary

The super water-adsorbsion hydrogels were prepared
by radiation grafting of the polymer mixture of starch,
CMC and alginate with acrylic acid (AAc) in ratio of
10% polymer and 20% A Ac in water (w/v). The hydrogel
with a gel fraction of ~65.4% and a water swelling degree
of ~234 (g H,O/g gel) prepared by radiation grafting of
AAc onto starch at 4 kGy was suitable for adsorption
of liquid part in cattle waste. The supplementation of
the above hydrogel into the cow manure treated with
Tricoderma increased the degradation yield of cellulose
by ~5% after 45 days incubation. The optimum condition
for supplementation of the hydrogel was determined
by mixing 1% dried hydrogel with cattle waste. The
fermented product using the hydrogel showed a better
effect on the growth and development of the tested
Chinese cabbage (Brassica Pe-tsai Bailey L.).

Keywords: acrylic acid, cassava starch, hydrogel,
organic fertilizer, radiation.

Classification number 2.7

"Email: lequangluan@gmail.com

TAP CHI

Hr?cA;:g:E it Nam 58(11) 11.2016

pat van de

La mot nude nong nghiép, chan nuéi dong vai
trd quan trong trong nén kinh té nudc ta. Bén canh
nhiing loi nhuan ma nganh chan nuoi mang lai thi
van d& xtr 1y chét thai chian nudi, dac biét 1a chat
thai 1ong dang 1a mdi quan tdm I6n hién nay. Mit
khac, van dé phat trién chan nudi gia stc bén vimg
nham gia ting loi ich kinh té cho ngudi nong dan
va bao vé méi truong song ciing dang dugce quan
tam. Hién nay, viéc xu ly loai chét thai nay chu
yéu theo cac phuong phap truyén théng va hau
nhu chua ¢6 phuong an nao xur Iy mét cach triét
dé nham tan dung hét nguon dinh dudng dang long
vbn it d& that thoat va gy 6 nhiém méi truong
nghiém trong [1]. Mat khac, vat liéu hydrogel dugc
biét dén nhu 12 mot chat siéu hép thu nudc dugce
ché tao mot cach don gian béng ky thuat buc xa tur
nhiéu loai polymer va cac monomer c¢6 nhom chirc
khac nhau [2-7]. Cho dén nay, vat liéu nay da duoc
nghién ctru va tng dung cho nhiéu muc dich khac
nhau nhu: ¢b dinh vi sinh vat, dinh dudng va hoat
cht sinh hoc, lam mang chita bong, giit m trong
ndng nghiép... [6-7]. Tuy nhién, hién nay van chua
c6 cong trinh nao g dung hydrogel cho muc dich
xir 1y chat thai trong chan nudi. Chinh vi vdy, muc
tiéu cua nghlen cuu nay la ung dung hydrogel co
kha ning hap thu nuoc cao nhim diéu hoa d6 4m
va gia tang hiéu sudt phan hiy cellulose trong chét
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thai chan nudi, dong thoi giam thiéu qué trinh that thodt
chat thai 1ong vén 1 tac nhan gdy 6 nhidm méi truong.
Vat liéu va phwong phap nghién ciu

Vit liéu

Vat li¢u su dung dé ché tao hydrogel la alginate,
carboxymethyl cellulose (CMC) (Daicel Co., Nhat
Ban); acid acrylic (AAc) (Merck, Puc); tinh bot sin
(san xudt tai Viét Nam); dung dich nam Tricoderma va
phan bo tuoi c6 ¢ 4m ban dau ~ 85% do B6 mon Cong
nghé sinh hoc, Truong Pai hoc Nong 1am Tp HO Chi
Minh cung cip. Hat gidng cai thao co tén khoa hoc 14
Brassica Pe-tsai Bailey L. do Cong ty Trang Nong cung
cap. Dit sach Tribat do Cong ty TNHH Cong nghé sinh
hoc Sai Gon Xanh cung cép.

Chudan bi mdu va chiéu xa dé ché tao cdic mdu
hydrogel

Bot alginate va CMC dugc ngadm truong hoan toan
trong nude cat qua dém, tinh bot duoc hd hoa bang dung
dich KOH. Phéi tron hon hop bot da chuan bi véi dung
dich AAc dé dat nong do cudi cing 1a 10% polymer
(W/v), 20% AAc (w/v) trong nudc. Hon hop trén duoc
cho vao thi polyethylene rdi tién hanh chiéu xa trén
ngudn gamma Co-60 tai Trung tim Nghién ctru va Trién
khai Cong nghé Buc xa ¢ khoang liéu 4-25 kGy. Sy
khé mau & nhiét d6 50°C dé thu nhan hydrogel kho.

Xdc dinh cdac dic trung cia hydrogel ché tao dwoc

Lay mot luong mau hydrogel kho (M,) ngém truong
hoan toan trong nudc cat, can xac dinh khoi lugng
truong (M,). Sau do6 loc qua ludi thép khong gi co kich
thudc 100 mesh nham loai nudce tu do va phan gel tan,
sdy kho, xac dinh khéi lugng phan gel khong tan (M,).
Ham lugng gel va d¢ truong nude bao hoa dugc xac
dinh theo cac cong thic sau:

Ham luong gel (%) = % x 100%
0

gH20> _ (M; = M)
g gel M,

Do truong (

Khdo st hiéu sudt phéin hiiy cellulose trong phén

Hdn hop phan bo 1én men sir dung ndm Tricoderma
duoc bd sung hydrogel bang cach phii 1% (w/w) trén bé
mat, 16t 1-3% (w/w) dudi day thung va tron déu 1-3%
vao khdi phan (hinh 1). Hiéu suit phan huy cellulose
duoc xac dinh sau 15, 30 va 45 ngay u theo nguyén tic
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hoa tan bang acid va kiém [8]. Ty 18 cellulose bi phan
hiy dugc tinh theo cong thirc sau:

m, X a -

m
H% = X 100%

o

Trong d6: H 1a ty 1¢ cellulose bi phan hity, m 1a kh6i
lugng cellulose con lai, m 1a khoi lugng mau ban dau,
a la ty I¢ chat kho.

Tron dd Tricoderma
theo khuvén cdo

| |
Trdn déu vdi hydrogel theotilé: 1-3%

| |
Ding hydrogel phil 1% va ldt ddy 1-3%
Hip thu
nude bac hoi

Phi 1% hydrogel

» Hitoude
Chay xuéng day

Lot 1-3% hydrogel

Déi chimg Phi: 1% Phii: 1% Phii: 1%
V=01m Lot 0.5% Lot 1% Lot: 2%

Hinh 1: mé hinh thi nghiém khdo sdt hiéu sudt xir Iy phan bo sir dung
hydrogel
Khdo sat hiéu wng cia phin da xiw ly lén sw sinh
truwong va phdt trién ciia cdy rau

Cay cai thao 4 ngay tudi duoc trong trong chiu
st dung gia thé xo dira tron 50% phan 1én men. Dbi
ching 1a cay rau trong trong dét sach Tribat. Cac chi
tiéu vé chiéu cao cdy, chiéu dai ré, sinh khéi tuoi va
ham lugng chéat kho cua cdy rau thi nghiém duogc xac
dinh sau 14 ngay trong.

Két qua va thao luan

Ché tao va xdc dinh cdc dic trung ciia hydrogel
ché tao dwoc

Nhiéu nghién ctru trude day vé qua trinh ghép AAc
1én tinh bot da chi ra rang, ham lugng ghép giira tinh
bot va AAc phu thudc va ty 1é phdi tron va dat gia
tri toi wu & ty 1& tinh bot/AAc 1a 1/2 (w/v) [2-4]. Bén
canh d6, cac nghién ctru khac ciing chi ra rang, d6i voi
qua trinh ghép mach buc xa thi trong khoang lidu 5-10
kGy, ham luong ghép ctia miu ting manh, sau d6 gan
nhu khong d6i ¢ cac liéu xa cao hon [3, 5-7]. Chinh vi
vay, ty I1¢ tinh bot/AAc 1a 1/2 (w/v) va lidu xa la 4-16
kGy duoc lya chon dé ché tao hydrogel trong nghién
ctru nay. Bén canh do, CMC va alginate cling dugc
phdi tron vai ty 18 nhu di v6i tinh bot va duge chiéu
xa 0 dai lidu 8-25 kGy. Két qua vé ham luong gel va do
truong cua céac loai hydrogel ché tao ¢ cac liéu xa khac
nhau dugc trinh bay ¢ hinh 2.
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Hinh 2: ham luong gel (a) va do truong (b) cia cdac hydrogel
ghép mach birc xa o cac liéu xa khac nhau

Hinh 3. cdc mau hydrogel truéc (bén trai) va sau khi truong nwdc (bén phdi)

Két qua vé ham luong gel trén hinh 2a ddi véi 3
loai hydrogel da ché tao duoc cho thiy, ham luong gel
ctia miu ting manh & liéu thap dudi 8 kGy va ting nhe
& khoang liéu cao hon. Diéu nay dugc giai thich 1a do
su can tré kha nang khuéch tan cua cic phan tir AAc
1én mach chinh boi phan tng dic dan, dong thoi xay
ra phan tng khau mach gitra cac doan AAc hinh thanh
cac polyAAc co trong luong phan tir 16n khi chiéu xa
& lidu cao. Ham lugng gel ciia mau hydrogel ché tao
tir tinh bot & dai lidu 4-16 kGy tang tir 64,4-80,6% va
cao hon han so voi cac mau hydrogel ché tao ¢ dai
lidu 8-25 kGy tir CMC (62,1-76,5%) va alginate (61,8-
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63,5%).

Ciing tir két qua & hinh 2b va hinh 3 cho thay, do
truong ctia hydrogel ché tao tir CMC 1a thip nhit,
trong khi d6 do trrong ctia hydrogel ché tao tir alginate
1a cao nhét. Hydrogel ché tao tir CMC ghép AAc c6 do
truong tir 48 dén 52 1an, c6 dic tinh chic va gion, trong
khi d6 hydrogel ché tao tir alginate lai c6 d¢ truong
cao nhung khong c6 duoc két cau tot, mém va nhio.
Hydrogel tir tinh bot ghép AAc & lidu xa 4 kGy c6 do
truong cao (234 l?ln) va c¢6 kha nang gitt nudc t6t, 1a
loai vat li¢u phu hop cho muc dich diéu hoa do 4m cua
phan bo trong qua trinh 1én men bang Tricoderma.

Hiéu sudt phadn huy cellulose trong phén swr dung
hydrogel

Két qua vé hiéu suat phan hiy cellulose sau 15, 30
va 45 ngay duoc trinh bay & hinh 4 cho thay hydrogel
d3 hd tro tot cho qua trinh 1én men phéan bo va dugc thé
hién qua viéc gia tang hi¢u qua phan huy cellulose, dac
biét 1a & nhom thi nghiém tron déu hydrogel vao phan.

42 Y T

Péi  Lot05% Lét1% Lot2% Tran  Trén  Tron
ching  phm 1% pha 1% phil% 1% 2% 3%
Nghiém thirc
a2

£ 80

£

JE‘T?B

£

2 76

=}

E

= 74

2

£ 72
P& Lot0.5% Lét1% Lot2% Trén  Tron Trén
ching  pha 1% phi 1% phi 1% 1% 2% 3%

Nghiém thirc
a7
ae a
Zg 45 ngay

Bl Lot0.5% Lat1% Lot2%
ching phit 1% phi 1% phi 1% 1% 2% 3%
Nghiém thirc

Tron Tron Trin

Hinh 4: hiéu sudt phan hiiy celllulose trong phdn ¢ bé sung hydrogel sau 15,
30 va 45 ngay. Cac ky tw chit cai khdc nhau thé hi¢n su khdc bi¢t c6 y nghia
vé mdt thong ké (P < 0,05)
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Sau 15 ngay 1én men, ham luong cellulose bi phan
hiy ¢ cac nghiém thuc thi nghiém 1a 36,4-37,5%
va déu cao hon ddi ching khong bd sung hydrogel
(33,7%), tuy nhién chua c6 y nghia thong ké do thoi
gian 1én men ngan.

Sau 30 ngay u, ham lugng cellulose bi phan huy ¢
céc 16 bo sung hydrogel theo phuong phép 16t va phu
1a 75,5-77%, trong khi d6 & cac 16 bd sung hydrogel
theo phuong phép tron déu 1a 79,5-80,1% va nghiém
thirc d6i chimg 13 74,4%. Két qua khac biét c6 y nghia
théng ké nhan duoc 1a 6 nhom cac nghiém thirc tron
hydrogel vao khdi phan.

Sau 45 ngay 1én men, lugng cellulose trong phan bo
da dugc phan huy gan nhu hoan toan va dat hon 81%
& nghiém thie dbi chung khéng st dung hydrogel.
Hiéu suit phan huy ctia cic nghiém thirc ¢ nhom 16t
va phti cao hon ddi ching ~2%, trong khi d6 két qua
cua cac nghiém thuc thuoc nhom tron cao hon ddi
ching ~4-5%. Piéu nay duoc giai thich 1a viéc tron
déu hydrogel vao khdi phan cé tac dung diéu hoa do
am cua toan bo khdi co chét, giup cho hoat dong 1én
men cua Tricoderma dat hiéu qua cao hon. Nhu vay,
cac nghiém thire xir Iy cho hiéu qua cao nhit da xac
dinh duoc ¢ nghiém thirc tron déu hydrogel voi khdi
phan. San pham ciia cac nghiém thirc nay sau 45 ngay
1én men duoc sir dung cho nghién ctru tiép theo.

Hiéu wng cvua phdn da xv ly lén sw sinh truong va
phadt trién cua cdy rau

Céc san pham phan sau khi @ 45 ngay c6 bo sung
hydrogel duoc sir dung bang cach phdi tron cing véi
gia thé xo dira dé trong rau cai thao va ddi chung la
dat sach Tribat. Sau 14 ngay trong va theo di, cac chi
tiéu vé chiéu cao cay, chiéu dai ré, sinh khéi tuoi va
ham luong chét kho cta ciy rau dugc trinh bay trén
hinh 5. Két qua nhan dugc tir hinh 5 cho théy, viéc su
dung phan  1én men b sung 1-3% hydrogel da lam
gia tang 28-33% sinh khdi tuoi, 15-26% chiéu cao cay
va 16-26% chiéu dai ré so v&i nghiém thirc ddi ching
sir dung dat sach Tribat, trong khi d6 ham luong chit
kho cua cy rau cai thao & cac 16 thi nghiém 14 hdu nhu
khong khac biét. Ciing tir két qua ¢ hinh 5 cho théy,
cac chi tiéu vé sinh khdi, chiéu cao ciy va chiéu dai
1é & cac nghiém thirc trong bo sung phan co sir dung
hydrogel trong qua trinh u da c6 khac biét c6 y nghia
thong ké so v6i nghiém thirc sir dung phan khong b
sung hydrogel trong qua trinh 1.
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Hinh 5: s sinh truong va phat trién ciia cdy cdi thao trong diéu kién bé sung
phan bo dwoe xii 1y bang phwong phdp trén véi hydrogel Cac ky tw
chit cdi khdc nhau thé hién s khéc biét cé y nghia vé mdt théng ké (P < 0,05)

Ngoai ra, quan sat trén hinh 6 c6 thé thiy ciy rau
cai thao trong trong gia thé sir dung phan co sir dung
hydrogel trong qué trinh @ c¢6 bd ré khée manh, cay to
khoe hon so v6i cy trong trong gia thé xo dira ¢6 tron
phan khong su dung hydrogel trong qua trinh u va cay
dbi chimg trong trén dit sach Tribat. Piéu nay duoc
giai thich 1a do phan c6 bd sung hydrogel da hap thu
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cac chét dinh dudng hitu co dang 1ong trong qué trinh
Ui phén, chinh vi vay khi bon cho cdy trong c6 tic dung
diéu hoa d6 am trong co chét gitp cho bd ré phat trién
t6t, ddn dén qua trinh sinh trudng va phat trién cua cay
tot hon.

Hinh 6: cdy cdi thao sau 14 ngay trong trén ddt sach (a), xo' dira trén voi
phan lén men khong sir dung hydrogel (b) va sir dung hydrogel (c)

Két qua nhan dugc cho théy, viée bod sung hydrogel
trong qua trinh xtr Iy phan khong chi c6 tdc dung gia
tang hiéu suit phan hity ma san pham phén thu duoc
con c6 tac dung tot d6i v6i sy sinh truong va phat trién
cla ciy trong, cu thé & day 13 cdy cai thao. Nhu vay,
ham lugng hydrogel str dung hiéu qua cho muc dich xtr
1y 1én men t6t chat thai trong qua trinh chan nudi va tiét
kiém chi phi dugc xac dinh 1a 1% hydrogel va phuong
thirc bo sung 1a tron déu vao khdi phan khi xir 1y.

Két luan

Pi ché tao thanh cong vat liéu hydrogel c6 ham
luong gel 14 65,4% va d truong nude 1a 234 1an bang
phuong phap ghép mach buc xa tur tinh bot/AAc (ty 1€
1a 1/2, w/v) & liéu xa 4 kGy. Sir dung 1% hydrogel bién
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tinh ghép btrc xa tron déu vao khéi phan da co tac dung
gia ting ~5% hiéu suat phan huy cellulose trong phan.
San pham phén hiru co 1én men st dung hydrogel co
tac dung kich thich tang truong khi bén cho cay trong.
Hydrogel ché tao dugc ¢o trién vong cho muc dich ung
dung trong xir 1y chat thai ciia nganh chin nudi dé san
xudt phan bén hitu co da niang chét lugng cao.
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Hiéu qua cuia hé thong tram ba trong phong chong moi
Coptotermes (Isoptera: Rhinotermitidae) gay hai cng trinh xy dung 6 Vi

Nguyén Thiiy Hién", Tran Thi Thu Huyén,
Nguyén Thanh Trung, Nguyén T4n Vuong

ét Nam

Vién Sinh thai va bao vé cong trinh, Vién Khoa hoc thuy loi Viét Nam
Ngay nhan bai 16/8/2016, ngay chuyén phan bién 19/8/2016, ngay nhan phan bién 27/9/2016, ngay chap nhan dang 7/10/2016

H¢ thong tram ba dé kiém soat cac loai moi ngam (Coptotermes) da dwoc ap dung cé hiéu qua tai nhiéu
nuwéc trén thé giéi, nhung ¢ Viét Nam chi méi ¢6 nhirng nghién ctru, thir nghiém ciia Vién Sinh thai va bao
vé cong trinh, Vién Khoa hoc thuy lgi Viét Nam. Trong thoi gian 2013-2016, Vién Sinh thai Va bao vé cong
trinh da thir nghiém hé thong tram ba phong chong moi dé danh gia hi¢u qua kiém soat moi Coptotermes
giy hai cong trinh xiy dung tai mdt s6 viing ciia Vlet Nam. Két qua cho thay, thoi gian trung binh tinh dén
khi cong trinh c6 tram nhw diu tién ghi nhan moi xam nhap la 80,8+13,8 ngay, thwong sé6m nhit khoing
14 ngay (2 tuin). Lwong ba BDM10 sir dung trung binh trén mdi cong trinh 1a 216,5+12,3 (150-380 g), hiéu

qua diét mdi dang giy hai cong trinh dat 100% sau khoang 36-45 ngay danh ba.

Tir khod: bd BDM10, Coptotermes, hé thong tram bd, tram nhi.

Chi sé phén logi 2.7

Efficacy of termite baiting system for
management of subterranean termites (Isoptera:
Rhinotermitidae) damaging the construction
works in Vietnam

Summary

Termite baiting system for control of Subterranean
termites (Coptotermes) has been applied effectively
in many countries around the world. Until now, this
method, however, is still undergoing through the
experimental studies in Vietnam. During 2013-2016,
the termite baiting system was evaluated to determine
its overall efficacy for remedial control of subterranean
termite activity in some areas of Vietnam. The result
showed that the mean time of termites first attacking
the termite station was 80.8+13.8 days, in which, the
soonest was 14 days (2 weeks). The average amount
of BDM10 bait was 216.5+12.3 (150-380 g) per work.
The BDM10 bait achieved the 100% efficacy in the
management of Coptotermes after about 36-45 days.

Keywords: BDM10 bait, Coptotermes, termite baiting
systems, termite station.

Classification number 2.7

"Tac gia lién hé: Email: vukythu@gmail.com
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Pat van de

Hién nay, ¢ Viét Nam dang ap dung phd bién
phuong phap thiét ke hang rao bang hoa chét
trong dat dé ngan mbi tin cong vao cong trinh
xdy dyng. Tuy nhién, theo Grady J. Glenn va cs
[1], hang rao chdng mdi bang hoa chit 1a mot
ché do xir Iy “thu dong” va phai dwa mot luong
16n hoa chat doc vao dat nén, nén nguy co giy 6
nhiém mai trudng cao. Con theo R. Ripa va cs
[2], phuong phap hang rao hoa chét chi co tac
dung xua dudi (repellent) hodc giét duoc mot
it mbi ciia dan mbi kiém an khi ching tiép xuc
truc tiép v6i hang rao hoa chat. Nhu vay, to mbi
van ton tai dau do trong khu vyc cong trinh va
tré thanh nguy co tiém an cho cac cong trinh lan
can chua dugc phong mdi va ké ca chinh cong
trinh 6. Do do bén cta hoa chit chi ¢ gidi han,
nén sau mot khoang thoi gian, hang rao hoa chat
khong con tac dung ngin can mdi tin cong cong
trinh x4y dung. D6 13 Iy do dé cac nha khoa hoc
nghién ctru lya chon mdt phuong phap méi quan
1y mbi cho cong trinh x4y dung bang hé thdng
tram ba.

Hé théng tram ba duoc 1ép dat xung quanh
cong trinh xay dung, gidm sat dinh ky, su dung
ba voi lugng hoat chat thép, lién tuc giam sat va
tai str dung ba khi can thiét. Theo Grady J. Glenn
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va cs [1], phuong phép nay dugc xem la xir Iy mdi

“chu déng Khac véi phuong phap hang rao hoa chat
h¢ thong tram ba khong nhimg khong xua dudi moi,
nguoc lai con dan du méi (néu c6 mdi dang hoat dong
trong khong glan cong trinh xay dung) va c6 kha nang
kiém soat mdi khong xam nhiém pha hai cong trinh
xay dung [2].

Tir gan 2 thap nién trudce, Su va Scheffrahn [3, 4] da
dura ra khai niém vé quan 1y mdi (termite management)
bang hé thong tram ba. Hé thong tram ba bao gdm cac
tram ba duoc thiét ké thuan loi cho viée thu hut mdi
dén va tiéu thu thirc dn da chia san doc td, sau do mang
vé lay nhidm cho toan bd cac ca thé khéc trong t6. Muc
tiéu hudng t6i 1a 1am suy giam hodc loai bo quan toc
mdi trong khu vuec.

Mot trong nhitng wu diém chinh cua phuong phap
hé thong tram ba la kha nang giam quan toc moi dudi
long dat, do tram ba c6 kha ning trc ché hodc loai bo
dan mdi [5]. Tuy nhién, hé théng tram ba c6 nhuoc
diém 1a thoi gian xtr 1y thuong dai, ludn can nhiéu
nhan cong theo doi dinh ky va thudng xuyén dé duy
tri mot khu vuc khong c6 mdi [4, 6]. Hiéu qua bao
vé cong trinh xay dung cua hé thong tram ba bi anh
huong boi nhiéu yéu t6 nhu thanh phan loai mdi co
trong khu vuc, mua trong nam, khi hau, thoi tiét moi
truong xung quanh, kich thuéc quan toc mbi, tinh hap
dan cta ba, sb lugng va khoang cach giita cac tram ba
dat trong dat... [7].

Trén thé gidi, tinh vu viét vuot trdi cua hé théng
tram ba trong phong chéng mdi da duoc thira nhan.
Co rat nhiéu hé théng tram ba da dugc thuong mai va
ung dung rong radi nhu Firstline, Terminate, Exterra,
Sentricon... O Viét Nam, Vién Sinh thai va bao vé
cong trinh da nghién clru va ché tao thanh céng ba
dlet méi BDM10 dé phong chdng cac loai mdi thude
gidng Coptotermes - dbi twong gay hai chinh cho cong
trinh xay dung ¢ Viét Nam [8, 9]. Ba BDM10 da duoc
Bo Nong nghiép va Phat trién nong thon cong nhan 1a
tién bo k¥ thuat vao nam 2011. Thanh cong nay da tao
tién dé cho rat nhiéu nghién ciru ing dung hé thong
tram ba dé bao vé cong trinh xay dung ¢ Viét Nam.
Dé phong trir mdi cho cong trinh xay dung, hau hét
cac phuong phap dugc ap dung ¢ Viét Nam la sir dung
cac loai thudc doc hoa hoc. Trong tiéu chuan xay dung
204/1998 vé “Bao vé cong trinh xdy dung - Phong
chéng méi cho cong trinh xay dung moi” cua Viét
Nam, g1a1 phap 1a diét mdi trong nén va tao hang rao
ngan mdi xung quanh cong trinh bang hoa chat [10].
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Két qua nghién ctru danh gia hiéu qua phong chong
mdi Coptotermes cta hé thong tram ba tai cong trinh
xdy dung dang nha & tai mot s6 tinh/thanh phé cua
Viét Nam sé& cung cap nhitng thong tin khoa hoc ¢6 gia
tri vé mot phuong phap xtr Iy méi déi véi mdi gy hai
cong trinh xay dung.

Thoi gian, dia diém, vat lieu va phuong phap
nghién ctu

Nghién ctru dugc thuc hi¢n trong 3 nam (2013-
2016), tai 34 cong trinh x4y dung bi nhiém mdi & Ha
Noi, Hai Duong, Bic Ninh va Quang Nam.

Vit liéu

Mau tram nhtr do Vién Sinh thai va bao vé cong
trinh thiét ké, gém ¢6: tram nh, thire an cho mdi va
nap dy. Tram nhir 1a 6ng nhya hinh try (kich thudc
23x15 cm), xung quanh than v6 c6 8 khe doc cach déu
nhau dé méi d& dang xam nhap va khai thac mdi nhir
hodc ba dat bén trong tram. Phan miéng tram nhur c6
mot vanh rdng 17 cm, mép trong vanh co6 2 ranh khoa
v6i ranh khoéa trén ndp ddy. Phan day thuon lai va cac
ridnh 16n dan & phan day dé lam ting tiép can cua mdi
v6i mdi gd trong tram (hinh 1).

Hinh 1: tram nhir dudi mat dat
Ba diét moi laba BDM 10 do Vién Sinh thai va bao vé
cong trinh ché tao c6 dang thanh rén (hinh 2), v6i chit
nén tr bot g5 va hoat chét diét mdi 1a Hexaflumuron
(0,01%). Tram nhtr sau khi duogc cai dat thém ba diét
mdi s& duoc goi la tram ba.

—
\IEN KHOA HOC THOY LGH Wiy

M v AIMV]*.!I—-
nA BDMI0

Hinh 2: géi ba BDM10
(hinh trai: mat trudc goi ba,; hinh phai: mat sau goi bd)
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Phwong phdp nghién ciru

Hé théng tram nhtr duoc ldp dit xung quanh cac
cong trinh xay dung dang nhiém méi hodc c6 dau hiéu
mdi hoat dong trong khudn vién cong trinh. Trén mit
dat, tao cac 16 khoan c6 duong kinh, d§ sau phu hop
voi kich thudc tram nhtr, dit cac tram nhtr vao céc 16
khoan nay sao cho nip cua tram ngang bang v4i mit
dat. Cac tram nhtr duoc dat cach nhau khoang 3 m
(hinh 3).

Hinh 3: tram dwoc chon xung quanh cong trinh

Hé thdng tram nhir duoc quan sat dinh ky khoang
2 tuan/lan. Khi mdi vao day trong tram nhir thi tién
hanh cai dat ba. Hi¢u qua diét mbi cua hé théng tram
ba dugc xac dinh theo timg thoi diém bang sy ving
mit cia mdi tai cac tram ba va trong cong trinh xay
dung. Ngoai ra, thoi diém mdi phat hién va xdm nhap
tram nhtr cling dugc ghi lai dé danh gia hiéu qua cua
cong tac lap dat hé thng tram nhir trong cong trinh
xay dung. Viéc sir dung giai phap hd trg cho hé thong
tram ba trong dit ciing dugc xem xét khi qué trinh nhir
mdi dién ra qua dai, khi d6 can bd tri thém tram ba trén
mit dat.

Tét ca sb liéu thuc nghiém dugc phan tich béng
phan mém SPSS (SPSS 1997).

Két qua va thao luan
Thoi diém méi dén tram nhi

Két qua theo ddi trong khoang thoi gian 12 thang
(365 ngay, ké tir ngay thiét 1ap hé théng tram nhir trong
cong trinh) véi 34 cong trinh xay dung, chi c6 25 cong
trinh (chiém 73,5%) c6 mbi xAm nhdp tram nht. Véi
9 cong trinh con lai (chiém ty 1& 26,5%), chung t6i da
tlen hanh dat tram ba phu tro bén trong cong trinh va
tién hanh xtr 1y ngay tai vi tri mdi xuat hién trong cong
trinh.

TAP CHI
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Két qua theo ddi thoi diém mdi bit diu xam nhap
tram nhur tai cac cong trinh rat khac nhau. Trong $6 25
cong trinh ¢6 mdi vao tram nhu, thoi gian trung binh
tinh dén khi cong trinh c6 tram nhu déu tién ghi nhan
méi xam nhap 13 80,8+13,8 ngay (dao dong tir 14 dén
320 ngay, bang 1).

Bdng 1: khodng thoi gian méi bt dau xam nhdp tram ba dat xung quanh
cong trinh xdy dung

Lo . Tram b lan dAu cé mbi
TT Tén cong trinh D!ang;‘eig]n:h“ 6 tram bi b egng Khoing thoi gian
(ngdy)

1| BT 19C - Ciputra 18 1 67

2 | BT71C - Ciputra 16 1 59

3 | BT No9-25/29 MK Ha Noi 10 1 28

4 |BT22DQ 12 1 81

5 |BTI4TY . 12 1 22

6 |BT28TT Bic Ninh 10 2 14

7 | BtT4/20 Hai Duong 15 2 34

8 | BTBS 15 1 320

9 |BTB6 16 2 173

10 | BTBY 15 2 68

11 | BTBIO 1 2 97

12 | BTCI 12 1 28

13 | BTC2 15 1 28

14 | BTCS 15 2 4

15 | BTC6 12 1 55

16 | BTCS 15 2 136

17 | BTEI 13 1 44

18 | BTES 15 1 83

19 | BTE6 Quing Nam 14 1 71

20 | BTE7 15 1 94

21 | BTE17 16 1 45

22 | BTE23 15 1 181

23 | BTE24 11 1 208
24 |BT1 14 1 59

25 | BT3 16 1 43

Tong cong 348 32
Trung binh 14,24+2,6 1,27£0,09 8(‘52‘36’?

Téng s tram ba dat 1a 348 tram, trung binh la
14,242,6 (10-22 tram ba/cong trinh) thi ty 1€ tram ba co
mdi hoat dong 1a 9% (bang 1). S6 lugng tram ba trung
binh nhtr duoc mbi trén 1 cong trinh 1a 1,27+0,09.
Theo quan sat ctuia chung toi, s6 luong tram ba co mbi
xam nhap trén 1 cong trinh khong ting thém qua nhiéu
theo thoi gian, s6 luong tram ba cé méi nhiéu nhét tai 1
cong trinh 1a 2 tram ba. Quan sat vi tri ciia cac tram ba
¢6 mbi cho thay chiing thuong ¢ nhitng vi tri gan véi
vi tri mdi dang gy hai trong cong trinh.

Hiéu qua xir I méi bang ba BDM10

Ba BDM10 chi dugc dua vao tram nht khi quan sat

thiy mdi hoat dong tich cuc trong tram nhtr (mdi dap
gan kin phan gd nhir trong tram nhtt, hinh 4).

62



Khoa hoc Ky thuat va Cong nghé

Hinh 4: dat ba vao nhitng tram nhur co méi hoat dong

Quan sat cac tram ba c6 mdi sau khi cho ba BDM10
chung to61 nhan thfiy, mbi khai thac ba rat tich cuc, lugong
ba dur thira kha thap, chi con lai lugng nho (khoang 15-
19%). Viéc kiém tra dinh ky 7-10 ngay/lan 1a dé xem
mdi khai thac ba va bd sung ba khi can thiét.

Két qua thuc nghiém ¢ hién truong cho théy, luong
ba trung binh sir dung 14 216,5+12,3 g ¢ thoi diém c6
dau hiéu quan toc mdi bi suy giam hodc khong con mbi
hoat dong trong tram ba va trong cong trinh. Trong s6
cong trinh danh ba, sé lugng cong trinh st dung luong
ba tir 150 dén 200 g 1a 7 cong trinh, chiém ty 1& 32%.
S6 cong trinh str dung lwong ba tir 200 dén 300 g 1a 15
cong trinh, chiém ty 1& 56% va chi ¢6 3 cong trinh (ty
1& 12%) str dung luong ba tir 300 dén 380 g (bang 2).

Bang 2: lwong ba dwoc méi khai théc tai cac tram danh ba

T Hang muc sb cong trinh/ Lugng ba sir dung (g)
sir dung ba tram xir If ba Nhé nhit | Trung binh | Lén nhit
1 Cong trinh 25 150 216,5+12,3 380
2 Tram ba 32 100 165,6+10,7 220

Két qua sau lan dénh ba thl’I 2da quan sat thay hién
tuong suy giam quan toc mdi véi cac dau hiéu nhu xac
mdi chét tai day tram ba, nhiéu mdi linh tap trung (h1nh
5). Hién twong mbi chét dugc quan sat thay tir 36 dén
45 ngay sau xu ly danh ba.

TAP CHI

HOA HOC
ONG NGHE |e

Nan158“‘)“2°‘6

Thao luan

Theo ddi hoat dong ciia mbi & tram ba 1a viéc quan
trong dé danh giad hiéu qua cua phuong phap phong
chdng mdi bang hé thong tram ba. Tuy nhién, viéc xir
Iy mdi thanh cong phuy thude vao viée cong trinh d6 co
duoc bao vé khoi sy xam nhiém va gay hai ctia mbi hay
khong. Trong thur nghi€ém cta chung toi, thoi gian trung
binh tinh dén khi cong trinh c6 tram bé dau tién ghi nhan
mdi vao tram 14 80,8+13,8 ngay (14 320) ngay. Két qua
nay cung phii hop véi mot sb két qua nghién ciru da
cong bd. Grady J. Glenn va cs [1] da thir nghiém 3 hé
thdng tram ba dwoc thuong mai 13 FirstLine® (FMC
Corp), Sentricon® c6 san ba (Dow AgroSciences) va
Terminate® (United Industries, Inc) tai My. Két qua
cho thay, thoi gian trung binh quan sat thiy tram ba dau
tién c6 mbi 1a 170,9+42,7 (61-376); 82,1+33,8 (26-379)
va 84,8+10,8 (30-379) ngay, twong tng ddi v4i cac hé
thdng tram ba FirstLine®, Sentricon® va Terminate®.

Chung t6i cho rang, két qua néu trén 1a dé tham khao,
khé c6 thé két luan dugc vé hiéu qua nhir cua hé thong
nao cao hon. Béi vi diéu kién thir nghiém cua chung
t6i turong ddi khac biét so véi thir nghiém cua Grady
J. Glenn va cs. Piéu kién tién quyét cho su thanh cong
ctia hé thong tram ba 1a mdi phai vao tram ba. Hé thng
tram ba thir nghi¢m ctia chiing t61 vai vi tri dat tuong tu
nhu cac hé théng tram ba da duoc thuong mai hoa trén
thé giéi da cho hidu qua nhir mdi va c6 thé coi nhur c6
hi¢u qua twong duong va tham chi 1a nhinh hon chut it
(vé mat thoi gian va ty 16 tram c6 moi).

B4 BDM10 dd cho hiéu qua kiém soat mdi trén
ca 25 cong trinh thu nghiém, vdi hoat chét cua ba la
Hexaflumuron. Pang luu y & day 1a hé thong tram ba cho
két qua kha quan xtr 1y dugc mdi Coptotermes, tuy tong
thoi gian xur 1y kéo dai (3-4 thang). Trong thuc té, thoi
gian xir Iy mdi kéo qua dai c6 thé s& khong nhan duoc
sy ung ho cua khach hang va la nguyén nhan hé thong
tram ba trong kiém soat moi Coptotermes chua duogc ap
dung rong rai. Khic phuc nhuoc diém nay, trong nghién
cliru cua chung t6i, c6 9 cong trinh da phai c6 phuong
an xtr Iy moi hd trg bang phuong phap nhir trén mat dat.
Diéu nay cho thy, tily theo dia hinh, kién tao nén mong
cong trinh xdy dung va tinh hinh hoat dong cta mébi,
hinh théi thiét ké hé théng tram ba co thé thay ddi cho
phu hop dé dat hiéu qua xtr 1y cao véi thoi gian ngin
nhit. Tuy nhién, nén quan niém phong chéng mdi bang
hé théng tram ba ngoai moi trudng xung quanh 1a mot
qua trinh 1au dai va lién tuc.

Dé c6 nhitng danh gia ding hon vé uu diém cua hé
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thong tram bé, chung ta ¢ thé so sanh véi k¥ thuat sir
dung hang rao hoa chét. Pé tao ra hang rao thudc ngin
mdi lién tuc, hdn hop hodc dung dich thude s& phai rai
hodc phun truc tiép vao dét. Cu thé, trung binh ctr 100
m? cla toa nha s& can 200 lit nude thude diét mdi va co
thé nhiéu horn nita & truong hop phut thude qua cac 18
khoan trong nén mong xi mang va nhitng diém ngh1 ngo
cod m01 [11]. Tuong tu khi Xir 1y ca toa nha, cir moi 3 m
dai nén méng cong trinh s& can xtr Iy voi 15 lit nudce hoa
chat méi di khéng ché mébi, dem lai an toan cho cong
trinh [12]. Tinh trén mét don vi ha, ba giup giam lugng
nudce thude sir dung trung binh t6i 600 1an tai My [13].
Piéu nay ly giai mot phan vi sao thube diét mdi chiém
ty trong 16n nhat trong cac ngudn hoa chét trir sau gy
6 nhiém do thi. Viéc ap dung k¥ thuat tram ba phong
chong mdi d3 dong gop tich cuc vao viée giam thiéu
nguon 6 nhiém moi trudng. Vi vay, ba duoc danh gia la
cong nghé tién tién, than thién véi moi truong, 14 vu tién
lya chon nhu phuong phap ddc 1ap, hi¢u qua cho phong
chdng mdi gay hai cong trinh xay dung.

Hé thdng tram ba dugc thiét ké voi muc dich 1am
giam hodc loai bo quén toc mbi ma khong can st dung
lugng 16n chit doc hoa hoc. Bén canh do, hé théng tram
ba cling hoan toan tranh duoc nhitng nhuoc diém cua
phuong phap hang rio st dung hoa chat.

Uu diém nbi bat nhat cta phuong phap xir Iy phong
chong mdi gay hai cong trinh xay dung bang h¢ thong
tram ba 1a chu dong ngin chan moéi xam nhiém vao ben
trong cong trinh xay dung. Va ching ta déu biét, mbi 1a
mdt ton tai khach quan, khong thé “diét mdi tan géc”
nhu ¢6 ngudi quan niém. Tac nhan mdi gay hai cong
trinh xay dung c6 & moi noi, moi lac. Cho nén chi co
mot cong cu thuong xuyén giam sat va chu dong ti€u
diét mdi khi xAm nhiém ban dau s& han ché c¢6 hiéu qua
tac hai ciia méi cho cong trinh xay dung. Hé théng tram
ba s& phat huy tac dung, c6 ¥ nghia kinh té cao khi dugc
ap dung xur ly cho mot khu vuc rong 16n nho gia thanh
giam, mirc d6 bén viing cao hon. Vi nhimg két qua
thir nghiém di dugc kiém tra trong nghién ciru, ching
ta hoan toan co thé tin tuong vao hiéu qua va nhiing loi
ich cua giai phap kiém soat mdi Coptotermes bang hé
thong tram ba.

Két luan

Két qua thyc nghiém trong 3 ndm (2013-2016) bang
hé thong tram ba trong dat cho thay, c6 25/34 cong trinh
thir nghiém da kiém soat dwoc mbi Coptotermes gay hai
cong trinh xay dung & Viét Nam; 9/34 cong trinh can sir
dung tram hd tro trén mat dét dé cho hiéu qua kiém soat
mdi hoan toan.

TAP CHI
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Thoi gian mdi xdm nhap tram nhtr ddu tién trung
binh la 80,8+13,8 (14-346) ngay. Lugng ba BDM10 sir
dung trén mdi cong trinh binh quan 1a 223,6+2,6 g (150-
380 g). Hiéu qua diét mdi Coptotermes hai cong trinh
nha ¢ dat 100% sau khoang 36-45 ngay khi ung dung
ba.

Loi cam on

Cac tac gia xin chan thanh cam on B9 Xdy dung
da ho tro kinh phi dé thue hién métphdn noi dung cua
nghién ciru 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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Ly thuyét Nevanlinna trén truong khong Acsimet.

Ha Huy Khoai

Mé hinh gidi tich mdé ti qud trinh rira tréi cic chit
alkylphenol tir ddu mé trong mdi trudng réng xop.

Huynh Thi Thu Huong, Nguyén Hitu Quang, T6 B4 Cuong,
Huynh Thai Kim Ngan, Lé Vin Son, Pham Hitu Anh, Nguyén
Hong Phan

Panh gia rii ro sinh thai ciia cac chit polybrom diphenyl ete
trong trim tich ddi véi sinh vat dy tai mot s6 khu vue ¢ mién
Bic Viét Nam.

Tir Binh Minh, Hoang Qudc Anh, Trin Manh Tri, Lé Si Hung,
Pham Thi Ngoc Mai, Nguyén Thuy Ngoc

Pic diém dia tAng va clu tric dia chét triing An Chiu va y
nghia ciia chiing trong tim kiém, thim do diu khi.
Hoang Vin Long, Ngb Thi Kim Chi, Trin Thi Oanh

Dy bio va phén tich tai bién dia chit trong xiy dung cong
trinh ngim va khai thic mé ham 10 sit dung chwong trinh
UDEC.

Nguyén Quang Phich, Ngé Doin Hao, Nguyén Quang Minh,
Nguyén Vin Manh

Té bao tua trong diéu tri ung thw va co ché sinh hoc phan tir.
Nguyén Thi Xuan, Nguyén Huy Hoang

Phan tich cong nghé va phuong phap tinh toan dinh lugng
nguyén liéu trong san xuat phan bén NPK (15:15:15).
Khéng Qubc Anh, Vii Hong Thai

Phin tich kha ning chin do4n cic bénh tim mach bing inh
pha thong qua mo hinh tin hiéu dién tim nhén tao.
Pham Van Thuan, Vuong Tri Tiép, Pham Xuan Nang

Nghién ciru ché tao thiét bi tong hop tw dong dwoc chéit phéng
xa ¥F-FDG dung cho PET/CT.
Vii Thanh Quang, Bui Thanh Rin, Nguyén Manh Cudng

Nghién ciru ché tao vat liéu hydrogel bing phwong phap
<A - o 3 A 2. - A

chiéu xa ing dung xir ly chat thai trong chin nuéi.

Lé Quang Luan

Hi¢u qua ciia h¢ thong tram ba trong phong chdng moi
Coptotermes (Isoptera: Rhinotermitidae) giy hai cong trinh
xay dung & Viét Nam.

Nguyén Thay Hién, Trin Thu Huyén, Nguyén Thanh Trung,
Nguyén Tan Vuong
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The Nevanlinna theory on a non-Archimedean field.
Ha Huy Khoai

An analytical model for leaching and transport of
alkylphenols from crude oil in porous media.

Huynh Thi Thu Huong, Nguyen Huu Quang, To Ba Cuong,
Huynh Thai Kim Ngan, Le Van Son, Pham Huu Anh, Nguyen
Hong Phan

Ecotoxicological risk assessment of polybrominated diphenyl
ethers in sediment on benthic organisms at some areas of the
Northern Vietnam.

Tu Binh Minh, Hoang Quoc Anh, Tran Manh Tri, Le Si Hung,
Pham Thi Ngoc Mai, Nguyen Thuy Ngoc

Stratigraphy and geological structure of the An Chau basin
and its significance in oil and gas exploration.
Hoang Van Long, Ngo Thi Kim Chi, Tran Thi Oanh

Prediction and analysis of geohazards in underground
mining and tunneling using UDEC.

Nguyen Quang Phich, Ngo Doan Hao, Nguyen Quang Minh,
Nguyen Van Manh

Dendritic cell therapy for cancer and underlying mechanism
involved in cancer development.
Nguyen Thi Xuan , Nguyen Huy Hoang

Analysis of technology and computational methodology of
material balance in the production of NPK fertilizer
(15:15:15).

Khong Quoc Anh, Vu Hong Thai

Analyzing the diagnostic ability of heart diseases using phase
diagram of artificial ECG signal model.
Pham Van Thuan, Vuong Tri Tiep, Pham Xuan Nang

Manufactruring an automated module of synthesising
BF-FDG radiopharmaceutical for PET/CT.
Vu Thanh Quang, Bui Thanh Rin, Nguyen Manh Cuong

Study on preparation of hydrogel by radiation processing for
applying in treatment of livestock waste.
Le Quang Luan

Efficacy of termite baiting system for management of
subterranean termites (Isoptera: Rhinotermitidae) damaging
the construction works in Vietnam.

Nguyen Thuy Hien, Tran Thu Huyen, Nguyen Thanh Trung,
Nguyen Tan Vuong

Tap chi dién t& (E-journal): vistum; b.ujstun
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