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Khoa hoc Tu nhién

M6 hinh qua3|ge0|d qudc gia khdi dau VIGAC2014 - Co s6 dé thanh lap cac mo hinh
mét bién trung binh, cao nhat va thap nhét trén ving bién Viét Nam

Ha Minh Hoa"
Vién Khoa hoc Po dac va Ban do
Ngay nhén bai 5.10.2015, ngay chuyén phan bién 9.10.2015, ngay nhin phan bién 14.12.2015, ngay chip nhan dang 26.12.2015

Bai bao trinh bay cac két qua nghién ciru ctia dé tai cAp nha nwéc “Nghién ctru danh gia ciAc méit chuén
muec nwée bién (mit “0” do sau, trung binh va cao nhit) theo cac phuong phap tric dia, hai vin va kién
tao hién dai phuc vu xdy dung cac cong trinh va quy hoach déi bo Viét Nam trong xu thé bién déi khi hau”,
mi s6 KC09.19/11-15 lién quan dén viéc xay dung méd hinh quasigeoid qudc gia khéi ddu VIGAC2014
1am co s& dé xac dinh cac dd cao qudc gia ciia cac mit bién trung binh, cao nhit, thiap nhit tai cic tram
nghiém triéu dwoc b tri trén cac dio xa bo, nhiam xiy dung cac m6 hinh mit bién trung binh, cao nhit,
thap nhit trén vang bién Viét Nam.

Ngoai ra, bai bao ciing trinh bay cac phwong phap va cac két qua xay dung ciac mo hinh dia hinh mat
bién trung binh MDTVN, mit bién cao nhit HSS2015 va mit bién thip nhat LSS2015 trén viing bién Viét
Nam.

Tir khéa: GPS, mdt bién cao nhit, mdt bién thip nhdt, mdt bién trung binh, MDT, mt geoid cuc bj, tram

nghiém triéu.

Chi sé phén logi 1.5

pat van de

Mo hinh dia hinh dong luc trung binh MDTVN
(Local Mean Dynamic Topography of Viet Nam) trén
vung bién Viét Nam thyuc chit 1a mé hinh dia hinh mat
bién trung binh cuc bo dugc st dung dé 1am nén thong
tin dia 1y trén bién, quy chiéu cic do sau dia hinh day
bién do dugc vé hé do cao quéc gia HP72 phuc vu
viéc thanh 1ap ban d6 dia hinh day bién va cac ban d6
chuyén dé vé bién. Trong tai liéu [1] da trinh bay quy
trinh xay dung mo hinh MDTVN cung véi d§ chinh
xé4c cua mo hinh ndy dwa trén cac do cao chuin nha
nudc cia cac mat bién trung binh cuc bg dugc tinh toan
theo phuong phap hai vin tai 9 tram nghiém triéu ¢
dinh c6 thoi gian do myc nude bién 16n hon 18,6 nam:
C6 T6, Hon Déau, Hon Ngu Tién Sa (Son Tra), Quy
Nhon, Nha Trang, Pht Qudc, Viing Tau va Con DBao,
trong d6 c¢6 cac tram nghiém tridu ndm trén cac ddo
nhu C6 T6, Hon Ngu, Con Pao va Phu Quoc. DPdi véi
cac tram nghiém triéu nam doc bo bién Viét Nam, viée
truyén dd cao nha nudc 1én cac mit bién trung binh cuc
b duge tinh toan theo cac céac s6 lidu do myuc nudce
16n hon 18,6 nim dé dang dugc thuc hién nhd do dan
dd cao tir cac diém do cao hang I, 11 quéc gia vao cac
”0” tram cuia cac tram nghiém tridu nay. Tuy nhién, vn
dé khoa hoc mau chét 13 truyén do cao qudc gia 1én céac

*Email: minhhoavigac@gmail.com
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mat bién trung binh tai cac tram nghiém triéu dugc bo
tri trén cac ddo. Noi dung chinh cta bai bao nay nham
giai quyét van dé khoa hoc néu trén.

Cac mit bién trung binh, cao nhat, thip nhat dugc
xac dinh dua trén cac sb liéu do muc nuée bién nhidu
nam theo phuong phap hai van tai cac tram nghiém
triéu ¢6 quan hé mat thiét voi nhau. Do d6, khi da xac
dinh duoc do cao chuan ctia mit bién trung binh trong
hé dd cao quéc gia HP72 tai mgt tram nghiém triéu,
chung ta ciling s€ xac dinh dugc cac do cao chuén cua
c4c mit bién cao nhit, thép nhat trong hé do cao quéc
gia tai tram nghiém triéu do. Piéu nay tao tién dé dé
xay dung mé hinh mit bién cao nhat HSS2015 (Highest
Sea Surface of 2015) trén ving bién Viét Nam phuc vu
thiét ké, quy hoach cac cong trinh cong nghiép, dan su,
an ninh - qudc phong, cc tuyén dé bién doc ven bién
va ven cac dao thudc linh tho Viét Nam; xay dung mo
hinh mat bién thip nhat LSS2015 (Lowest Sea Surface
2015) trén vung bién Viét Nam phuc vu viéc lya chon
mit quy chiéu hai 6 qudc gia, xac dinh cac duong co
s0 cho cong tac phan dinh lanh hai.

Cac két qua xdy dung cic md hinh MDTVN,
HSS2015 va LSS2015 sé dugc trinh bay trong bai bao
nay.
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The preliminary national quasigeoid model
VIGAC2014 - The basis for construction
of the mean sea surface, highest sea
surface and lowest sea surface models on
territorial waters of Vietnam

Summary

This scientific article describes the research
results of the national scientific and technological
project “Estimative research of a standard
surfaces of the sea level (“zero” depth, mean, and
highest sea surfaces) by the methods of geodesy,
oceanography and modern tectonics serving the
construction of works and planning the coast of
Vietnam in trend of climate changes” with the
code KC09.19/11-15 related to the construction
of the preliminary national quasigeoid model
VIGAC2014 that creates the basis for the
determination of national heights of the mean sea
surface, highest sea surface, lowest sea surface at
the tide gauges located on off-shore islands with
the purpose of bulding the mean sea surface,
highest sea surface, lowest sea surface models on
the territorial waters of Vietnam.

Additionally, this paper introduces methods
and results of constructing the mean sea surface
model MDTVN, highest sea surface model
HSS2015, lowest sea surface model LSS2015 on
the territorial waters of Vietnam.

Keywords: GPS, highest sea surface, local
geoid, lowest sea surface, MDT (Mean Dynamic
Topography), mean sea surface, tide gauge station.

Classification number 1.5

Doi twong va phuong phap nghién ciu

béi tuong can xac dinh 1a do cao chuan nha nudce cta
cac mit bién trung binh, cao nhat va thap nhét trén cac
tram nghiém triéu dugc b tri trén cac dao xa bd. Cac
phuong phép dugc st dung la phuong phap xay dung
moé hinh quasigeoid qudc gia khoi du (preliminary
national quasigeoid) VIGAC2014 (VIGAC- Vietnam
Institute of Geodesy and Cartography) trén toan bo
lanh thé Viét Nam, phuong phéap xéac dinh d6 cao tric
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dia ctia diém 14 hinh chiéu cta diém GPS dugc bd
tri tai tram nghiém triéu duwa trén cong nghé GPS va
phuorng phéap do thuy chuan Ngoai ra, chung ta phai
chuyen cac dai lwong tric dla nhu d6 cao chuén, d6 cao
tric dia, di thuong do cao vé hé triéu 0 theo quy dinh
trong tai li¢u [2].

Mit geoid cuc bd Hon Dau sat nhit vi mit bién
trung binh nhiéu nim tai tram nghiém triéu Hon Déu
la mat khoi tinh cho hé do cao quéc gia HP72. Trong
nhiéu tai liéu nghién ctru [3-6] da cong bd cac két qua
xac dinh thé trong truong W, = 62636847,2911 m?.s™?
cia mit geoid cuc bd Hon Diu va do cao

WO - W0
HO ==
j/N
Hon Dau so voi mat geoid toan cau, thém vao d6 do

0,890 m

cua mat geoid cuc bd

cao H y1a khong doi trén toan bo lanh tho Viét Nam. O

day W, =62636856,0 m*s~> l1a thé trong trudng

ctia mat geoid toan cau [7], 7'~ 1a gié trj trung binh cua

gia tdc trong truong chuan tai diém N bét ky trén lanh
tho Viét Nam.

Céac két qua nghién ctru da din dén cong thirc
chuyeén doi di thuong do cao toan cau tir mo hinh trong
truong trai dat EGM2008 tuong tng voi mat geoid
toan cau veé mat geoid cuc bd Hon Dau duédi dang sau:

£.=C+0,890 m+8¢ (1)

n—z

O day ¢ 1a gia tri di thuong do cao toan cau tir mo
hinh trong truong trai dit EGM2008 tuong tmg voi
mit geoid toan cau, &7, . 14 sO cai chinh chuyén di
thuong do cao toan cau tir hé khong phu thudc triéu
vé hé triéu 0 (xem trong [6]) va ¢6 dang:

6 =(0,02871-0,08584.5in> B) <m>, con B

14 vi d6 trac dia cua diém.

Dua trén cong thire (1) da xay dung dugc mo hinh
quasigeoid qudc gia khoi dau VIGAC2014 dua trén co
s¢ dir ligu (CSDL) di thuong dg cao toan cau cla md
hinh EGM2008 bao gom cac 6 chudn ctia mang ludi
cac 0 vuong (grid) kich thude 2,5 x 2,5, Cac dir licu
trén moi dinh cta 6 chuan bao gém cac toa do trac dia
B.,L tuong (g v6i ellipsoid WGS84 québc té va di
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thuong do cao toan cau & trong hé khong phu thude
triéu. Cac dinh cua cic 6 chuan trong CSDL di
thudong do cao toan cau duoc sap xép theo thir tu ting
dan cta vi d tric dia B theo céc vi tuyén va trén mot
vi tuyén cac kinh d6 L dugc sip xép theo thtr tu ting
dan. Phan lanh thé Viét Nam, mot phan lanh thd
Trung Qudc, Lao, Campuchia, Thai Lan dwoc sip xép
1an luot tir vi d tric dia 6° dén 25° voi bude thay dbi
AB=2"5 theo cic vi tuyén va trén mdi vi tuyén kinh
d6 I thay ddi tir 100° dén 118° voi bude thay ddi
AL=2"5.CSDL di thuong d6 cao toan ciu ctia md
hinh EGM2008 dugc sir dung c6 tong s6 65536 dinh
ctia cac 6 chudn hinh vuong kich thudce 2,5'x2,5'.

Céc két qua danh gia trén 162 diém d6 cao hang I
qudc gia c6 do GPS va xir ly dit liéu do GPS trong
Khung quy chiéu trai dat qudc té ITRF (International
Terrestrial Reference Frame) tuong ung véi ellipsoid
WGS84 cho th?iy, di thuong d6 cao cuc bd fz cua
diém GPS duoc xéc dinh tir md hinh VIGAC2014 ¢6
d6 chinh xac & muc +7 cm [8]. Khi xit 1y dit liéu do
GPS trong ITRF véi viéc st dung lich vé€ tinh chinh
xac & muc 2,5 cm va 5 cm, chung ta xac dinh dugc d6
cao tric dia H, ctia diém GPS voi do chinh xac &
murc tir = (1,4 - 2,8) cm. Didu nay cho phép xac dinh
duge do cao chuan quéc gia H 7 cia diém GPS theo

cong thuec:
H! =H_+¢, 2)

v&i do chinh xac twong duwong hang I1.

Cong thuc (2) 1a co s¢ dé xac dinh cac do cao chuan
nha nudc cia cac mat bién trung binh tai cic tram
nghiém triéu dugc bo tri trén cac dao xa bo.

Dé kiém tra do tin cdy ciia mod hinh VIGAC2014,
dua trén nguyén tic nho bo qua di xac dinh dugc tiéu
chi cua diém co s& ciia mo hinh nay, theo do do chénh
cua di thuong d6 cao cuc bg dugc xac dinh tir moé hinh
VIGAC2014 so v6i di thuong d6 cao GPS/thity chuan
khong vuot qua = 1 cm. Tu tiéu chi nay da xac dinh
duge 9 diém d6 cao hang I qubc gia 13 cac diém co
sO ciia md hinh VIGAC2014 bao gém I(HN-VL)6-1,
I(HN-VL)28-1, I[(HN-VL)64, I(HN-VL)72,
I(VL-HT)98, I(VL-HT)158, I[(BH-HN)33,
I(BH-TH)65, I(BH-TH)122A dugc phan b twrong ddi
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déu trén dat lién thudc lanh tho Viét Nam. Cac gia tri
d6 cao chuan H7, di thuong do cao cuc bd £, (duoc
xac dinh tr mé hinh VIGAC2014), d6 cao tric dia
H, (dugc xéc dinh tir cac két qua do va xir Iy céc di
liu GPS trong ITRF twong tng vai ellipsoid qudc té
WGS84) trong hé tridu 0 cua cac diém co so nay da
dugc cong bb trong tai liéu [6].

Tir 9 diém nay, chung ta kiém tra 6 cao chuan cua
diém j c6 do GPS duoc xac dinh theo cong thirc (2)
duya trén cong thirc sau:

9
o2y,
(7), - F 3

0 day do cao chuan
(), =7 )+, )~ 7)1 {(8)) (&) ) vei
(a7)., (iT,). va (5] 3 do cao chun, d6 cao tric
dia va di thuong do cao cuc bo da biét cua diém co s¢
thit i; (77,), va (5 ) la o cao tric dia va di thuong

dd cao cuc bo cua diém kiém tra J.

Céac két qua kiém tra trén hai diém trong luc c6 do
GPS trén cac dao Phu Quéc, Con Pao, va trén 26 diém
GPS thudc cac mang ludi trac dia dia dong luc mién
Bic va dja dong luc Pdng bang song Ctru Long cho
thdy cac do cao chuan (2) va (3) khong chénh nhau
qua 2 mm. Diéu nay khang dinh d¢ tin cdy ctia mé hinh
VIGAC2014.

Phuong phép xac dinh cac toa do tric dia B, L, H
ctia diém nam trén mat bién trung binh va 14 hinh chiéu
ctia diém do GPS dugc bd tri trén khu vuc tram nghiém
triéu da dugc trinh bay trong tai liéu [6]. Trén hinh 1,
diém G 1a mdc tram thu tin hi¢u GPS, diém M 1a hinh
chiéu cua diém G 1én mit bién trung binh cuc b dugc
xéac dinh theo cac sb liéu do muc nude bién nhidu nim
tai tram nghiém triéu dugc bd tri trén déo xa bo, thém
vao d6 mat bién trung binh cuc bd cat thudc thuy chi
tai vach O. Chung ta chon trén thudc thuy chi vach V
bat ky c6 hinh anh 13 rang. Tai vi tri gan moc G dat
méy do thily chuan dé xac dinh chénh cao c giita vach
V trén thude thay chi va mbc G. Chénh cao ¢ chinh la
khoang cach theo thudc thuy chi gitra vach V va mat
nam ngang di qua méc G (hinh 1). Vi khoang cach d
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gitta mbc vach V va vach O trén thudc thiy chi da biét,
ching ta s€ xac dinh dugc do cao cia moéc G so voi
diém M theo cong thitc b=d —c. Vi d6 cao anten
a ctia tim pha may thu GPS so v6i méc G di duge xac
dinh, chung ta xac dinh d§ cao 4 cua tdm pha may thu
GPS so v6i mit bién trung binh theo cong thirc
h=a+b. Khi xir ly cac dit liéu do GPS tai moc G

Két qua

Céc két qua xac dinh do cao chuan qudc gia cua
cac mat bién trung binh, mat bién cao nhét va mit bién
thép nhét tai 9 tram nghiém triéu c6 dinh va 22 tram
nghiém tridu tam thoi (c6 thoi gian do myc nude bién
lién tuc trong 30 ngay dém) duogc trinh bay trong bang
dudi day.

tI‘Ol’lg ITRF béng phﬁn mém BeI‘neSC V. 5.2 Vél “dé cao P cao chuidn cia Pj cao chuén cia D,@ caq chué.l:
2 A 7 7 4 L4 ~ 1:A cac mit bién trung cac mit bién cao ;u:a t:‘f ':?t
anten” A, theo nguyén ly xu 1y cac dix liéu GPS (xem | str Tén trgm binh twong img véi | nhit twong dmg | o - AP MU0
) id cuc by Hon voi geoid cuc bd twong (ing voi
[6]), ching ta s& nhan dugc cac toa do tric dia Divam Hon Diu gmy | Senid cve be
) : C 0 C 1 Hon Diu (m)
K2 A A b4 1A 3 Cac tram nghiém triéu c6 thoi gian do mye nwéce bién 16m hon 18,6 nim

B, Ly, H,, ciadiém M trén mat bién trung binh ? ‘ on & ¢ L _

I 6 To 17 35 -1,798

tai tram n hlém tI’i éu 2 Hon Dau 0,000 2,140 22,070

. . ghie . 3 Hon Ngu 0,085 1,485 -1,635

4 Tién Sa 0,103 0,623 0,547

Cot thuy chi 5 Quy Nhon 0,076 0,976 0,894

6 Nha Trang 0,050 0,930 -0,930

Tram thu GPS , < 7 Viing Tau -0,030 1,380 2,550

\ﬁ VJ _ JL P } . [ 8 Con Pao 0,044 1,294 2,236

— : T —

G — a h Ciac tram nghiém triéu tam thoi c6 thoi gian do mye nuéc 30 ngay dém lién tuc

/L Miit bién trung binh cuc bo ™ b m Mii Ngoc o115 2,045 2505

M 0l 11 Bii Chay 0,008 2,492 2,348

- 12 Ba Lat 0,189 2,479 2,001

13 Cira Péy 0,290 2,240 ~1,840

-

- 14 Hoang Tan (Sam Son) 0,007 1,897 -1,813

- 15 Cam Nhuong 0,179 1,439 1,281

» 16 Pdng Hoi 0,001 0,809 1,141

17 Cira Viét 0216 0,444 0,916

18 Thuan An 0,142 0,438 0,592

Hinh I: so db xdc dinh d¢ cao ciia tam pha mdy thu GPS so véi mdt bién trung binh L Cira Dai 0,049 0,759 -0.741

20 Cang Sa Ky 0,171 1,011 0,639

D6 cao trac dia H,, dugc xac dinh trong ITRF tvong |2 Tuy Hoa 0,159 0821 - 1,189

2 Cam Ranh 0,162 1,232 -0,908

ung voi h¢ khong phu thuoc triéu. Dé chuyen vé hé 5 phan Rang 0,059 T o8l

triéu 0 chung ta sir dung cong thuc [6]: 24 Phan Thiét 0231 1281 -1,349

25 Vam Kénh 0,349 2,000 22411

) 26 Binh Pai 0,103 1923 2,597

(Hy ), =H), +(0,062073-0,185592.sin” B ) <m> [ = Rach Gid 015 05 0271

z M 28 Tra Vinh 0,184 2,024 2,686

R 2 z . ) . 2 . . 29 Trin D& 0,152 1,932 22,768

Do cao chuan quoc gia cia mat bién trung binh tai | 3 Hon i Bac 0,065 0,885 ~0.705

tram nghiém tricu dugc xac dinh theo cong thirc (2) va 3t Ganh Ho 0,155 1,825 2,655

dugc kiém tra theo cong thie (3). Bing cach nhu vay,
chung ta da xac dinh duoc cac d6 cao chuan qudc gia
clia cic mat bién trung binh trén cac tram nghi¢ém triéu
tai cac dao Co6 T6, Hon Ngu, Con Dao, Phu Québc. Cac
két qua kiém tra cac do cao chuan qudc gia theo cong
thirc (3) cho thay, cac d6 cao chuin qudc gia duoc xac
dinh theo cong thirc (2) va duoc kiém tra theo cong
thirc (3) khong chénh nhau qua 2 mm. Tur cac do cao
chuan qudc gia cia cac mat bién trung binh, thong qua
quan h¢ cta mat bién trung binh VO’l cac mat bién cao
nhét, thap nhét tai tram nghiém triéu, chung ta xac dinh
duoc cac do cao chuan quéc gia cia cac mat bién cao
nhét, thép nhét trén cac tram nghiém triéu tai cac dao
C6 T6, Hon Ngu, Con Péo, Phu Qudc.
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Biéu do mit cit cua cic mit bién trung binh, cao
nhét va thép nhét dua trén 31 tram nghiém triéu duogc
bd tri doc theo ven bo bién Viét Nam dugce trinh bay
¢ hinh 2.

——Tmng binh  —e—Cao nhét Thap nhat

Lo mwa

Pd cao mat bién (m)

Hinh 2: biéu d6 mdt cdt ciia cdc mdt bién trung binh, cao nhdt, thap nhat
trén 31 tram nghiém triéu trong hé dj cao quoc gia HP-72
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Trén co s& cc két qua nghién ctru trong tai licu [1]
da xay dung dugc CSDL cua m6 hinh MDTVN dua
trén CSDL ctia m6 hinh DTU10 MDT. Dua trén cac do
cao chuin qubc gia ciia cic mit bién trung binh tai 9
tram nghiém triéu ¢ dinh di danh gia dugc do chinh
xac cua mo hinh MDTVN 6 muc + 6,1 cm. Dua trén
mo hinh MDTVN d4 tién hanh danh gia duoc do chinh
xé4c cia cac do cao chuan qudc gia clia cic mat bién
trung binh tai 22 tram nghiém triéu tam thoi & muc +
0,142 m.

Dua trén cac do cao chuén cta cac mat bién cao
nhat, thap nhat tai 31 tram nghiém triéu va phdn mém
ArcGIS da xay dung dugc cac CSDL cua cac mo hinh
HSS2015 va LSS2015.

Cac CSDL MDTVN, HSS2015 va LSS2015 c6 do
phéan gidi 1’ x 1’ va c6 cac cau truc nhu nhau, cu the:
trong cac 6 chuan (grid) cia CSDL, thong tin tai mot
dinh cua 6 chuan bao gom 3 s6 L (kinh dg, don vi d9),
B (vi d9¢, don vi d9), H (don vi mét), & day
H = MDTVN db6i véi m6 hinh MDTVN, H = HY
d6i v6i mé hinh HSS2015, H = H . d6i véi mé hinh
LSS2015.

Céc dinh bat dau tir vi tuyén 24° thay d6i v6i budce
nhay AB =1' cho dén vi tuyén 8°. Tai mdt vi tuyen xac

dinh, cac dinh lai dugc bé tri theo kinh tuyén bat dau
tur kinh tuyén 100° thay d6i voi bude nhay AL =1' cho

dén kinh tuyén 116°. Cac dinh nam trong dat lién co

gia tri MDT » bang 0. Trong pham vi ving bién Viét

Nam c6 tit ca 17.103 dinh cta cac 6 chuén.

Két luan

M5 hinh quasigeoid quic gia khoi dau VIGAC2014
¢ d6 chinh xac cao ¢ mirc + 7 cm, Trén co s& mo hinh
VIGAC2014 két hop voi cong nghe GPS, chung ta da
giai quyét duoc bai toan chuyén cac mit bién trung
binh, cao nhét, thip nhit dugc xac dinh theo phuong
phap hai van tai cac tram nghiém triéu dugc b tri trén
céc dao xa thudc ving bién Viét Nam.

Cac md hinh MDTVN, HSS2015, LSS2015 d6
chinh xac cao dugc xay dung trén co sé cac phuong
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phép khoa hoc chat ché s€ dong gop tich cuc cho cong
tac quy hoach, thiét ké cac cong trinh dan sy, cong
nghiép va an ninh - qudc phong ven bién, xac dinh
duong co s¢ phuc vu viée phan dinh lanh hai, xac dinh
mat quy chiéu hai d6 qudc gia phu hop, thanh 1ap cac
ban d6 chuyén dé vé bién phuc vu phat trién kinh té
bién.
Loi cam on

Tac gia tran trong cam on Chuwong trinh KH&CN
trong diém cdp nha nuwée KC09/11-15 “Nghién ciru
KH&CN phuc vu quan Iy bién, hai dao va phat trién
kinh té bién” di hé tro ndi dung bai bdo nay.
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Khic v6i bac téc do 130 héa, bac téc sém 1a hién twong bat thuwong xiy ra ¢ cic bénh nhan dwéi 30 tudi.
Tuy nhién, chwa ¢é nhiéu nghién ciru danh gia chuyén siu vé hién twong trén. Trong nghién ciru nay, cac
tac gia di tién hanh tiéu ban mé dé tim hiéu cac giai doan: anagen (giai doan phat trién), catagen (giai
doan suy thodi), telogen (giai doan nghi) trong chu trinh phat trién ciia téc. Quan trong hon, cic két qua
md hoc con cho thiy c6 s khac biét ré rét vé hinh thai gitra chan téc bac va chén toc den & giai doan
anagen (1a giai doan quan trong nhit cho sy hinh thanh sic t6 ciia toc). Pong thoi, cic tac gia ciing tién
hanh kiém tra va danh gia sy biéu hién ciia cac phén tir déng vai trd quan trong tham gia vio con duong
diéu hoa qua trinh sinh tong hop melanin (sic té tao mau toc) ciia té bao melanocyte nhuw: MC1R, MITF
va Tyrosinase ¢ trong ca md chin téc bac va mé chan téc den. Két qua cho thiy, sw biéu hién ¢ mirc do
phién ma ciia 3 gen MC1R, MITF, Tyrosinase trong mau mé chin téc bac thip hon ré rét so véi mirc dd
biéu hién ciia ching & trong miu mé chan téc den. Cac két qua nghién ctru chi ra rang, hién twong bac
téc som cé nhidu kha ning lién quan t6i s thodi héa ciia nang chén téc, din t6i 1am suy giam hoat dong
ciia con dwong tin higu MC1R/MITF/Tyrosinase va két qua 1a 1am giam qua trinh sinh tong hop melanin.

Tir khéa: chdn toc, melanin, melanocyte, toc bac som.

Chi s6 phdn logi 1.6

pat van de va chan téc bac” v&i muc cac tiéu: (1) Panh gia duoc
su khéc biét vé hinh thai cua chan téc bac va chan toc
den; (2) Panh gia sy khac biét v& biéu hién ¢ mirc do
phién ma cua 3 phan tt MC1R, MITF va Tyrosinase (3
phan tir tham gia vao con duong sinh tong hop melanin
thong qua thy thé MCIR). Con dudng MC1R/MITF/
Tyrosinase c6 vai tro quan trong trong qua trinh sinh
tong hop melanin cia té bao melanocyte. Sy giam hoat
dong phién ma cua gen MCIR s& kéo theo dang “mit
xich” ctia MITF va Tyrosinase giam, va két qua s& lam
suy giam lugng melanin sinh ra [1, 3-5].

Bac toc 1a hién tuong soi toc tao ra khong mang
hodc mang rat it sic té melanin (mot trong 3 nhoém sic
t6 chinh ctia co thé) gay ra boi nhiéu nguyén nhan khac
nhau bao gém ca ndi sinh va ngoai sinh. Nhiéu nghién
cuu da chi ra néng d0 cao cua cac géc tu do la mot
trong nhitng nguyén nhan chinh gay ra bac toc. Dua
vao thoi gian bat dau qua trinh bac toc, ngudi ta chia
lam 2 loai la bac toc do 1do hda va bac toc sém. Bac toc
do 130 hoa bit dau xay ra & khoang 35 tudi voi ngudi
chau Au, 40 tudi voi ngudi chau A va 45 tudi véi nguoi
chéau Phi. Qué trinh nay dién ra mot cach ty nhién va

Vat lieu va phuong phap nghién ciu
mang tinh tat yéu [1]. Bac toc som la hién tuong bac

toc bat dau trudc 20 tudi v6i ngudi chau Au, 25 tudi
voi ngum chau A va 30 tudi voi ngudi chau Phi [2].
Trén thé gi6i hién nay, chua tim ra duoc phuong phéap
thuc su hiéu qua va an toan dé lam ting sic t6, giam
tinh trang bac toc som. Viéc danh gia duogc su khac
biét ctia toc bac va toc den s& gbp phan tim ra phuong
phép tac dong lam tang ham lugng melanin, cai thién
tinh trang bac téc, dac biét la bac toc som. Do vay,
chtng t6i thyc hién dé tai: “Nghién curu sy khac bi¢t &
murc do hinh thai va mic d§ phan tir cia chan toc den

*Tac gia lién hé: Email: ndthang@hus.edu.vn
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Vit liéu

Mau mé chén toc duoc lay tir cac sinh vién Khoa
Sinh hoc, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc
Quéc gia Ha Noi, do tudi 19-22, c6 hién tuong bac
toc som. Mau mé da chudt dot bién gen RET (RET-
transgenic mice) thu ¢ 2 giai doan: trudng thanh va lao
hoa.

Phuwong phap

Phuong phap moé hoc: quy trinh tao tiéu ban mo
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Morphological and molecular differences
between black hair follicles and gray hair
follicles

Summary

Immature hair graying is defined as an abnormal
phenomenon occurring in patients younger
than 30 years of age. However, study on this
phenomenon is still limited. The authors studied
on tissue speciments for the understanding of 3
stages of hair growth cycle: Anagen, Catagen and
Telogen, as well as analysed the differences in
follicle morphologies of black and gray hairs. In
addition, the expression of important molecules
contributing to melanine synthesis of melanocyte
such as MC1R, MITF and Tyrosinase were then
implemented through molecular techniques.
Results showed that the mophology of gray hair
follicle differed from that of black hair follicle
in three important aspects, including dermal
papillae structure, melanocyte cell shape and
sebaseous structure. The expressions of MCIR,
MITF and Tyrosinase at the transcription levels
of follicles of gray hairs were lower than those of
black hair follicles. The research results indicated
that immature hair graying directly related to the
reduction of MCIR expression followed by the
reduction of MITF and Tyrosinase expression at
the transcriptional levels.

hair follicle, melanin,

Keywords: gray hair,
melanocyte.

Classification number 1.6

dugc thuc hi¢n theo phuong phap moé hoc, dugc mo
ta trong nghién ctu trude day [6]. Mau mo da chudt
(0,5 x 0,5 cm) ngam trong dung dich Bouin (5 ngay).
Sau d6, ¢b dinh vao khéi parafin duc. Tién hanh cét
mau thanh 1at mong c6 do day 7 pm va cb dinh lén
lam kinh. Tiéu ban dwoc nhudém bang dung dich
Hematoxylin va Eosin. Cubi cung, quan sat va chup
anh duéi kinh hién vi.

Phirong phdp tdch RNA tong sé: tach chiét RNA tong
s6 tir da chudt theo quy trinh tach cua kit tach Thermo
scientific GeneJET RNA Purification Kit. Phuong phap
dugc tién hanh nhu sau: cho vao 6ng chira mau 300
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ul Lysis buffer (d4 b6 sung p-mercaptoethnol), vortex
déu trong 10s. Thém 600 ul protease K, vortex déu, u
10 phat ¢ 15-25°C. Ly tam 5 phat (12.000 vong/phnt).
Thu dich ni sang dng eppendorf méi. Thém 450 pl
ethanol 100%, mix déu bang pipet. Chuyén dich noi
sang cOt tinh sach, ly tdm 1 phuat (12.000 vong/phut).
Thém 700 pul dung dich dém rira 1 (d4 bd sung ethanol)
vao cdt, ly tdm 1 phut (12.000 vong/phut). Bo dich
chay qua. Lap lai 2 1an: thém 600 pl dung dich dém rta
2, ly tam 2 phut (12.000 vong/phut). Chuyén cot sang
ong eppendorf mai. Thém 30 pl water, nuclease free,
ly tam 1 phuat (12.000 vong/phut). Bé cot, thu RNA
tong sd, bao quan & -20°C.

Phuong phdp tong hop ¢DNA: RNA tong sb sau
thu duoc tién hanh tong hop ¢cDNA: véi 11 pl RNA bd
sung 1 pl random hexamer. Sau d6 bé sung lan luot: 4
ul Reation buffer 5x, 1 pl RiboLock RNase Inhibitor
(20 U/ul), 1T pl ANTP Mix 10 mM, 1 pl RevertAid
M-MuLV RT (200 U/ul). Mix déu, ly tAm nhe va @ véi
chu trinh nhiét 25°C trong 10 phut, 42°C trong 60 phut,
70°C trong 5 phut. Bao quan cDNA thu dugc ¢ -20°C.

Phirong phdp PCR: doan DNA duoc khuéch dai
su dung cap moi dic hiéu cho céc gen can nhan lén
(GADPH - 496 bp, MCIR - 133 bp, MITF - 121 bp,
Tyrosynase - 111 bp). Phan ttng PCR dugc thuc hi¢n
v6i V=25 pl bao gém céc thanh phan: 2,5 ul dNTP 2
mM, 2,5 ul Taq buffer, 0,3 ul Hot Taq lopolymerase, 1
ul moi xudi, 1 pl moi nguoc va H,O. Chu trinh nhi‘ét
twong ung véi tung cap modi dac hiéu cho gen can
khuéch dai véi cap mdi:

Gen MCIR:

Mbi xudi 5’- ACTCCGTCTGCTCCAATG-3’, Tm = 57°C,

Mobinguoc5’-GCTGTGGGAGTAGCTCTTGG-3",
Tm = 57,6°C.

Gen MITF:
Mdi  xudi
Tm = 56,5°C,

Mbi nguge 5’TGGGCTTGCTGTATGTGGTA-3’,
Tm = 56,3°C.

5S’CCGTCTCTCACTGGATTGGT-3’,

Gen Tyrosinase:

Mbi xudi 5’- TTGCCTGAGTTTGACCCAAT-3’,
Tm = 54,8°C,

Mbi nguge 5’-GCATCCGCTATCCCAGTAAG-3,
Tm = 56,2°C.
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San pham PCR dién di trén gel agarose 1,5%.
Két qua va thao luan

Hinh thdi ciia chin téc 6 cdc giai doan phit trién
cla toc

Theo céc nghién ciru, mot chu ky phat trién ciia toc
gdm 3 giai doan: anagen - giai doan phat trién (anagen
sOm va anagen muon), catagen - giai doan suy thoai,
telogen - giai doan nghi [7-10]. Quan sat dic diém vi
tri, hinh dang nhu bi, kich thudc hanh téc, do dai nang
toc cua tiéu ban mo (hinh 1), chung toi c6 thé phan biét
dugc cac giai doan trong chu ky phat trién cia toc véi

cac ti€u chi danh gia dugc trinh bay ¢ bang 1.

Hinh 1: tiéu ban mé hoc nang téc giai doan anagen rat sém (4), giai doan anagen

phat trién manh (B), giai doan catagen (C), giai doan telogen (D)

Bing 1: dic diém hinh thdi quan sét dwoe tiv tiéu ban mé chan toc & cdc giai doan

Hinh 1A Hinh 1B Hinh 1C Hinh 1D
- Kich thude ciia nang téc lon, | - Nang toc da phat trién | . cpidy dai nang téc
phén hanh t6c phat trién, phinh | xudng toi ddy ha bi. nghn (nht bi & déy
rong. ha bi. - Khong con

- Céu trtc soi tc hinh thanh. hdy hinh dang

- Nhd bi co cum, tien dan lén | . t6c phit trén phing | - Nbi bi khong con co | ciu tric  cia

trén dugc bao boc xung quanh

: ; to. cum, tap trung chat ché, | hanh toc.
boi cic te bao khic. " dong thoi cach xa hanh - X
. - Nhi bi ¢d d§ co cym tlp | .. - fuong quan sal
_ i A R e hon, PR
Chua hinh hanh cau tric soi trung cao nbung khéng cbn thay nhd bi.

e duge bao phii hodn toan | - Hanh toc khong con

- Khéng quan sét dugc cu tric | xung quanh béi cdc 16 bao | CAU tric phinh to nira

V0 trong cita sqi téc (IRS). ctia hanh téc. ma teo nho lai.

Sw khdc biét ¢ mirc dp hinh thdi ciia nang téc bac
va nang toc den ¢ giai doan anagen

Chting t6i so sanh va danh gia sy khac bi¢t hinh
thai cua nang toc bac va nang toc den ¢ cung méot giai
doan phat trién - giai doan anagen, 1a giai doan quan
trong nhat, quyét dinh sy hinh thanh sic t6 cling nhu
su khac nhau vé mau téc [7-10]. Két qua hinh théi cia
chan toc bac va chan téc den ¢ giai doan anagen dugc
trinh bay ¢ hinh 2.
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Hinh 2: mé nang toc giai dogn anagen cua chan toc den (A), chan toc bac (B)

Quan sat hinh thai, ching ta nhan thdy c¢6 sy khac
biét rd vé ciu trac soi toc, tuyén ba nhon, su phan )
va hinh thai té bao melanocyte va nhi bi giita nang toc
den va nang toc bac. Cac diém khac biét nay dugc trinh
bay va so sanh ¢ bang 2.

Bang 2: dac diém khac biét giira chan toc den va chan toc bac

Pic diém Chén téc den Chén téc bac
Hinh thai tron Khong gitr duoc hinh thai tron
Nh bi Céc té bao co cum lai véi nhau, mitc | Céc té bao b phan tén, khong con lién két chit
d0 tap trung cao ché voi nhau
Melanocyte c6 s6 lugng nhiéu hon Melanocyte c6 sb lugng it hon
Melanocyte -
Melanocyte c6 hinh thai nhanh Melanocyte c6 hinh thai tron, rat it phan nhanh
Tuyén b nhon | Phinh to Teo nho

Nhirng khac biét trén c6 y nghia vo cung quan trong
trong viéc giai thich 1y do mat sic té ctia toc. Nha bi
thé hién kha nang tai sinh mot chu ky méi cua toc. Nha
bi co cum véi mirc d tap trung cao cua té bao ¢ nang
chan toc den thé hién sy khée manh va kha nang tai
sinh cao va nguoc lai, sy phan tan cua té bao & nhi bi
ctia nang chan toc bac cho thiy sy suy giam kha ning
tai sinh cia toc. Melanocyte c¢6 kha nang hinh thanh
melanin trong cac bao quan 1a melanosome, dong thoi
twong tac voi keratinocyte dé van chuyén melanosome
vao trong té bao chit cua keratinocyte. Dé thuc hién
chtc ning van chuyén melanocyte phai c6 hinh thai
nhanh [6, 11]. Vi vdy, s6 lugng melanocyte giam, luong
sac t melanin sinh ra s& giam va kha nang van chuyén
melanin giam khi hinh thai nhanh khong xuét hién &
chan toc bac. Tuyén bd nhon dong vai trd quan trong
trong viéc tao ra chét luong (do bén, muot) cua soi toc.
Vi vay, v6i su teo nho ciia tuyén ba nhon & nang chén toc
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bac c6 thé 1y giai cho su suy giam chét lugng ctia soi toc.

Sw khdc biét 6 mirc dp phdn tir giita chdn téc bac
va chdn toc den

Tiép theo, chiing t6i tién hanh thi nghiém nham kiém
tra sy khac bi¢t ctia cac phan tr dong vai trd quan trong
trong con duong tin hiéu tham gia diéu hoa qua trinh
sinh tong hop melanin 1a MC 1R/MITF/Tyrosinase; dong
thoi, gen gitt nha GAPDH dugc str dung lam phén tir dbi
chimg. Hinh anh két qua dién di sau khi chay PCR duoc
trinh bay ¢ hinh 3. Cac bang xuat hién ding véi kich
thuéc mong mudn véi 133 bp cia MCIR (hinh 3A),
121 bp cua MITF (hinh 3B), 111 bp cta Tyrosinase
(hinh 3C) va 496 bp cua GAPDH (hinh 3D).

A B C D

| 12 1 2 12
500bp—>
100bp=>

Hinh 3: anh dién di trén gel agarose voi cac gen nghién ciru MCIR (4),
_ MITF (B), Tyrosinase (C) va gen giit nha GAPDH (D)
trong mau mo chan toc den (dwong chay 1) va chan toc bac (dwong chay 2)

Két qua thi nghiém cho thay, trong khi mutrc do biéu
hién cta gen gitr nha GAPDH 4 kha tuong dong & trong
mau chan toc bac va chan toc den (hinh 3D) thi c6 su
giam 13 rét vé mirc d6 biéu hién cia gen MCIR (hinh
3A), MITF (hinh 3B) va Tyrosinase (hinh 3C) ¢ trong
mau md chan toc bac (dudng chay 2) so véi sy biéu hién
ctia cac phan tir ndy & trong mau mé cua chan toc den
(duong chay 1).

Céc két qua trén chimg minh rang: hién twong bac
toc som co lién quan toi sy suy giam biéu hién cua thu
thé MCIR trong con dudng diéu hoa sinh téng hop
melanin. Sy gidm biéu hién MCIR dan dén su giam
biéu hién cua MITF va dic biét 1a Tyrosinase.

Két luan

Tir nhitng két qua nghién ctru thu duoc, chung toi
dua ra cac ket luan sau: 1) Xac dinh dugc nang toc ¢
cac giai doan: anagen sém, anagen, catagen, telogen
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dua vao cac dic diém hinh thai; 2) Panh gia duogc su
khac bi€t hinh thai cia nang téc bac va nang toc den
giai doan anagen v6i 3 dic diém quan trong trong vai
tro tai sinh va chat luong cia soi toc (bao gdbm: nhu
bi nang toc bac mat cu trac co cum dic trung; té bao
melanocyte cia nang toc bac ¢ sé luong it, mat hinh
thai nhanh; tuyén ba nhon nang toéc bac bi teo nho);
3) Chirng minh duoc su biéu hién & mirc d6 phién ma
ctiia 3 gen MC1R, MITF, Tyrosinase & trong mau nang
chan toc bac so6m thép hon so v&i mure d6 biéu hién cia
chiing & trong mau nang chan téc den.

Céc két qua thu dugc da goi mo ra hudng phat trién
trong cai thi¢n tinh trang téc bac soém dya trén co sé
tac dong lam ting cudng mirc do biéu hién cta phan tir
MCIR dé tir d6 khoi phuc lai hoat dong cia con duong
diéu hoa MCI1R/MITF/Tyrosinase.

Cho téi nay, 6 Viét Nam chua c6 nghién ctru nao vé
co ché va thudc diéu tri chimg bac toc sém & ngudi.
Tuy nhién, trong déng y va dan gian thi ¢ kha nhiéu
bai thudc st dung riéng 1& hodc phdi hop cac dugc
chét chiét xuat tir nhiéu loai thuc vat khac nhau, chéng
han ha thu 6 do, nhan sam, linh chi, héng hoa, han lién
thao, ngii boi tir, ky tir, t6 moc... dé diéu tri cac ching
bénh vé toc nhu rung toc, toc bac som. Trong sb nay,
ha thi 6 d6 dugce biét dén nhiéu nhét va thuc té cho
thdy c6 nhirng hiéu qua tich cuc trong qua trinh chdng
130 hoa toc. Tuy nhién, cho dén nay van chua c6 minh
chimg khoa hoc 1 rang do thiéu nhitng nghién ciru co
tinh chat co ban ciing nhu chuyén sau. Chinh vi vay,
chung t6i hy vong mé hinh nghién ciru nay c6 thé dugc
sir dung dé danh gia va sang loc cac dich chiét xut tir
cac loai thuc vat ¢6 kha nang tmg dung trong diéu tri
chung téc bac som, tur d6 dua ra chién luoc phat trién
cac loai thyc vat nay dé ung dung trong thuc té.

Loi cam on

Tap thé tac gia xin tran trong cam on Pai hoc Quoc
gia Ha Noi da tai tro kinh phi cho nghién cuu nay
thong qua dé tai ma so KLEPT-14-02.
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WA J'4 ' A J'4 7 9 A
Kiem soat dich bénh san la ¢ Viét Nam:
A J4 7 1 7, 17 A
hién trang, thach thuc va huong giai quyeét
Nguyén Manh Hing"
Vién Sinh thai va Tai nguyén Sinh vat, Vién Han lam Khoa hoc va Cong nghé Viét Nam
Ngay nhén bai 7.10.2015, ngay chuyén phan bién 14.10.2015, ngay nhan phan bién 9.11.2015, ngay chdp nhan dang 17.11.2015

Viét Nam 1a diém néng ciia cac bénh san 14 ky sinh ¢ nguwoi va dong vat. Viéc kiém soat bénh san 14 di va
dang dugc thwe hi¢én, tuy nhién két qua dat dwge con han ché béi nhiéu nguyén nhan khz’lc nhau, vi du:

phu’(mg thire chan nudi con lac hiu; nhitng moén an truyen thong co kha nang chira mam bénh nhw rau
song, géi c4... van con dugc sir dung; do su di din din dén tao ra cac 6 dlch mdi, hay con do su phire tap
trong vong doi cia san la. Kiém soat vat chi trung gian I caa san la - oc nuée ngot 1a mot trong nhirng
bién phap 1am gidm ty 1é nhiém san 1a. C6 nhiéu cach dé kiém soat quin thé oc, tuy nhién van dé dit rala
tinh hiéu qua ciia cac bién phap nay béi su phuc hdi nhanh vé s6 lweng ca thé trong quan thé cia ching.
Loai ¢4 trim den (Mylopharyngodon piceus) la loai ban dja, phan b6 & mién Bic Viét Nam, chung sir dung
dong vat nhuyén thé 1am thirc dn. Loai c4 nay cé thé sir dung nhw tac nhin sinh hoc dé khong ché quan
thé dc trong ao, qua dé kiém soat bénh san 14 & cac ao nuoi. Bién phap nay cé thé ap dung & ca ao nudi ca
gidng va ao nudi ca thit - day 1a cac diém néng ciia viéc lan truyén bénh san 14; hiéu qua ciia bién phap nay
sé€ tang thém khi phdi hop véi cac bién phap 1am giam mat do oc nhwr cii tao ao nudi va quan Iy chit thai.

Tuwr khoa: ca tram den, chdn nudi thiiy san, kiém sodt sinh hoc, swc khée cong dong, vé sinh an toan thuc

phim.
Chi sé phén logi 1.6

Mo dau

Bénh san 14 lan truyén tir dong vat sang ngudi thong
qua thuc pham (Foodborne zoonotic trematodiases) 1a
mot nhom bénh ky sinh truyén nhiém gay ra boi cac
loai san 1a. Cac bénh nay xdy ra khi con nguoi tiéu thu
thuc pham chira 4u tring san ¢6 kha ning cam nhiém
[1, 2]. Su truyén nhidm bénh c6 lién hé chit ché véi
thoi quen ctia con ngudi trong qua trinh chuan bi, xur Iy
va ché bién thtrc dn. O nhitng quéc gia thude ving dich
té cla benh san 14, nhitng mén an truyén thong chua
duogc nau chin ky nhu goi ca, cua nudng, rau song..
12 ngudn 1ay nhiém chinh [3-6]. C6 thé ndi, bénh san
1a lan truyén qua thuc pham duoc luu ton, phat tan va
tao ra cac vung dich méi 1a do tdp quan van hoa va su
bao thu - khong thay ddi hanh vi vé 4m thyuc cua con
nguoi [2].

San 14 lan truyén qua thyc pham c6 thé nhidm cho
cac loai dong vat khac nhau nhu dong vat hoang, dong
vat nudi va benh nay c6 thé truyén sang cho con ngum
[1]. Sy truyén bénh nay xay ra khi con nguoi tlen vao
vong doi cia san 14, dong vai tro 1a vat chi cudi va
thay thé vat chu ty nhién cua ching. Vong doi cua cac
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lodi san khac nhau, tuy nhién ching c6 mot sé diém
chung: vong doi phuec tap, gém ¢6 mot hodc hai vat chu
trung gian va thudng 1a nhuyén thé va cac loai dong vat
khac nhu giap xac hoac ca [2, 7]. Dya vao dac diém
sinh hoc, vi tri ky sinh, con duong lan truyén va vat
chu trung gian cua cac loai san 14, nguoi ta chia thanh
5 nhém bénh truyén nhidm sau: (1) bénh san 14 lan
truyén qua rau (Plantborne zoonotic trematodiases);
(2) bénh san 14 lan truyén qua c4 (Fish-borne zoonotic
trematodiases); (3) san 1a lan truyén qua nhuyén thé
va giap xac (Mollusc and crustacea-borne zoonotic
trematodiases); (4) bénh san 14 lan truyén qua dong vat
ludng cu (Amphibian-borne zoonotic trematodiases);
(5) bénh san 14 lan truyén qua con trung (Insect-borne
zoonotic trematodiases).

Vung dich t& cua cac loai san 14 lan truyén qua
thuc pham la Pong va Pong Nam A, Trung va Nam
My¥. S6 lwong ngudi bi nhiém bénh san 14 hién nay rat
kho thdng ké, vi du dién hinh vé bénh san 14 gan nho
Clonorchis sinensis trén toan cau, Stoll [8] wdc tinh c6
19 triéu nguoi nhiém, trong khi Lun va cong su [9],
Fang va cong su [10] cho ré‘mg 6 35 triéu nguoi nhiém

1n



Khoa hoc Tu nhién

Controlling trematodiases in Vietnam:
actuality, challenges and trends for
resolving these problems

Summary

Food-borne zoonotic trematodes (FZT)
constitute an important problem in Vietnam.
Several approaches have been conducted to
control FZT infection, but the achieved results
are not satisfied. Causes of this problem can be
divided into five categories (1) the local people in
endemic areas still consume raw or undercook
food, i.g. raw vegetables, dishes made of raw
fish and vegetables, baked crabs etc.; (2) poor
management of manure from the husbandry; (3)
the migration of people from endemic areas to
other places; (4) the spread of Asia cuisine, which
has various raw food dishes, e.g. sushi, sashimi;
(5) the complex of life cycle of FZT. One method
to control FZT is to disrupt the life cycle of the
first intermediate host snails. Options for snail
control in aquaculture systems are not many, and
probably are limited to use of a few chemicals and
otherwise will have to be based on mechanical and
biological means. Snail control in aquaculture
ponds may be more limited as we have to take
into consideration the survival of fishes because of
their toxicity. Ecological measures of controlling
snails are mainly done prior to stocking fish,
i.e. as part of pond preparation. However, the
recovery of snail population is very quick, so we
should release molluscivore fish species as black
carp (Mylopharyngodon piceus) into aquaculture
ponds for control snails too. Small size of black
carp (30-300g) could be used in both nursery
ponds and growth-up ponds in Northern Vietnam.

Keywords: aquaculture, biological control, black
carp, public health.
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C. sinensis, trong d6 15 triéu ngudi nhiém & Trung
Qudc. Tuy nhién, theo WHO [11] va Crompton [12]
thi chi c6 khoang 7-10 tri¢u nguoi bi nhiém C. sinensis
va khoang 290 triéu ngudi c6 nguy co nhiém [13]. Mic
du cac sb lieu nay dugc dua ra ¢ céac thoi diém khac
nhau, nhung d6 vénh 16n vé cac con s chimg t6 ¢6 van
dé vé tinh toan, cac tac gia cong bd sau khong tham
khao ddy du cac cong trinh cong bd trudc nén khong
gidi thich nguyén nhan cta sy khéc bi¢t nay.

Céc bénh san 14 lan truyén qua thuc pham néu trén
déu co mat & Viét Nam. T4c hai cua cac bénh san 14 ddi
v6i con ngudi duoc thé hién ¢ nhiéu mit khac nhau,
mot s6 lodi san 14 gdy anh huong nghiém trong dén sirc
khoe con ngudi nhu nhom sén 14 gan va san 14 phéi. T6
chtre Nghién ctru ung thur quéc té da xép loai san 1a gan
nho Opisthorchis viverrini va loai C. sinensis vao hang
yéu t6 gy ung thu cap I lan luot vao cac nam 1994 va
2009 [14, 15] va Viét Nam thudc danh sach 20 nudc
dung dau thé giéi vé ung thu gan [16]. V& kinh té, san
la truong thanh ky sinh trén vat chu nhu cac loai gia
suc s€ lam giam san lugng thit, stra...; 4u trung san la
c6 thé tao thanh dich gay chét hang loat dong vat thuy
san, dong thoi chét lugng va gid tri cua thily san ciing
bi giam béi van d& vé sinh an toan thuc pham; ngudi
dan phai tra phi dé xét nghiém va mua thubc diéu tri
bénh san; chinh phu phai t6 chirc tuyén truyén, gido
duc, diéu tri cho ngudi dan & vung dich té.

Hién trang cac bénh san la ¢ Viét Nam

Hién nay, & Viét Nam van chua c6 ban dd dich t&
cap nhat cho tirng bénh san 1a. Chi c6 mot sb bénh san
la quan trong dugc ghi lai theo cac bdo cdo hang nam
clia cac co sO y té hay bénh vién trung wong hodc két
qua nghién cttu cua cac vién chuyén nganh.

Bénhsanlagannho Clonorchiasis/Opisthorchiasis

Bénh san 14 gan nho do loai C. sinensis phan bd &
mién Bic cho dén Nghé An - Ha Tinh; loai Opisthorchis
viverrini phan b ¢ cac tinh Nam Trung Bo va Tay
Nguyén [17]. Théng ké ctia Vién S6t rét ky sinh tring
va con trung trung uong trong khoang thoi gian 2000-
2006 cho thay, c6 24 tinh/thanh phd da phat hién bénh
nhan nhiém mot trong hai loai san 14 véi ty 1é nhiém
tir 0,2-40% khi xét nghiém dai tra tai cac ving dich té
(hinh 1).
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MIEN BAC:

Ha Giang: 0,6%
Yén Bai: 0,6%
BicKan: 0,2%
Phui Tho: 16,4%

Bic Giang: 16,3% i
Quang Ninh: 13,8% f,"'m

—_—
Hai Phong: 13,1% i ¢
Thai Binh: 0,2% Clonorchis Q\M
Ha Tay: 16-40% sinensis \—‘,\
Ha Nam: 3% -
Nam Dinh: 3-37% \Q‘ A
Hoa Binh: 5% \%"\&l&
Ninh Binh:20-30% w \
Thanh Hoa:11-38% [] Chuacé ssligu Iy, S
Nghé An: 0,9% 0 <10% I
MIEN NAM: — [ 10-20% & T
Da Ning: 0,3% | >20% Yo
Quéang Nam: 4,6% Opisthorchis [

Quang Ngdi: 0,5%
Binh Dinh: 11,9 %
Phu Yén: 36,9 %
Khanh Hoa: 1,4%
D3k L3k: 7,6 %
Lam Ddng: 1,1%
TT.Hué: ca bénh

viverrini

Hinh ‘1 : ban do dich 1€ bénh san ld gan nho ¢ Viét Nam trong giai doan 2000-2006
(nguon: Do Trung Diing, Vién Sot rét, ky sinh trung va con trung trung wong)

O vung dich t& ctia san 14 gan nho thi goi ca 1a mon
an truyén thong, diéu nay thé hién qua van hoa am thyc
v6i cdu tyc ngir “ning goi, mua cay”. Ty 1& ngudi dan
thuong xuyén dn goi ca nhu & Nam Dinh 1a 80,4%,
Ninh Binh 70%, Thanh Hoéa 67,9% [18]. Nam gidi ¢
d6 tudi 20-49 1a d6i twong nhidm san 1a gan nho nhiéu
nhit, va ty 1é nhiém cta nhom dbi twong nay cao gap
3 1an so voi phu nit.

Ty 18 nhidm san 14 gan nho ciing rat cao & dong vat
nuodi, vi du ¢ chod 1a 28,6% va & meo la 64,2% [18].
Cung mot dia diém nhung ¢ nghién ctru khac, Nguyen
va cong su [19] cong b ty 1& nhidm san 1a nho (gdm
cd san 1a gan nho va san 14 rudt nho) 1a 70,2% & meo,
56,9% & cho va 7,7% & lon; trong do6 loai san 1a gan
nho C. sinensis c6 ty 1& nhiém thap hon nhiéu so véi
cac cong bd trudc, lan luot 12 8% & cho va 5% & méo.
Sy tuong ddng vé ty 18 nhiém chung, nhung vénh vé
ty 1¢ nhiém riéng ctia san 14 gan nho & dong vat da dat
ra cdu hoi vé tinh chinh x4c khi dinh loai san 14 trong
nghién cuu.

Hién nay ¢ cac tinh Pong bang Bic Bo, thit
chd/meo dugce tiéu thuy manh, tuy nhién van chua co
trang trai cho/méo nhan nudi lam thuc pham. Do ngudn
cung con han ché ma nhu cau tiéu thu trong nudc cao,
nén cho/méo duoc thu gom tir cac ving, mién khéac
nhau trong nudc, cling nhu tir cac nudc lang giéng nhu
Trung Qudc, Lao, Thai Lan, Campuchia chuyén ra
Bic. Phan 16n su van chuyén dong vat nay déu 1a trai
phép, dong vat khong qua kiém nghiém c6 thé chira
nhiéu mim bénh san 14 gan, san la rudt. Tai 10 md,
rudt cia ché/méo duoc mé ra, chat thai tir viée rira ndi
tang cung v&i phan cua dong vat theo duong nude thai
ra thang méi trudng ngoai ma khoéng qua xur 1y. Néu
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ché/méo nhiém san, trimg san s& duoc gidi phong ra
moi truong nudc, gap vat chu thich hop ching s€ phat
trién va hoan thién vong doi; chinh vi vy s& lam lan
tran bénh san 14 tir vung dich té sang vung chua c6 dich
té, chang han c6 the lam lan truyen loai O. viverrini tix
mién Nam ra mién Bac Mot so nghién ctru thir nghiém
clia chung toi da tién hanh d6i v6i ché/méo thu duoc
10 mo, phat hién thay cuong do va ty 18 nhidm san la
gan nho rat cao (52% & cho va 84% & meo, v6i cuong
do tir 12 dén 3087 san/ca thé vat chii - s liéu chua
cong bd). Nhu vay, dé kiém soat sy lan truyén bénh san
14, cAn phai tinh dén bién phap phong ngira dbi véi vat
chu la dong vat nudi.
Bénh sdan la gan lon (Fascioliasis)

Bénh san 14 gan lén do loai Fasciola gigantica
va F. hepatica gy nhiém chu yéu & gia suc, nhung
ngudi cling nhiém hai loai san nay. Bénh san 14 gan
16n dang c¢6 xu hudng phat trién rong tir nhitng nim
90 ciia thé ky trudc. Ngudn bénh quan trong luu ciru
trong thién nhién va lan truyen qua nguoi thong qua
tap quan an rau thuy sinh chua nau chin nhu rau ngo,
rau cai xoong, rau mudng nude, ci au... di lam bénh
lan rong. Theo s6 liéu cua Vién Sét rét, ky sinh trung
va con tring trung uong va Vién Sot rét, ky sinh tring
va con tring Quy Nhon thi sé ca nhiém san va dugc
diéu tri trong cac nam 2007, 2008, 2009 va 2010 lan
luot 1a 1568, 2250, 4300 va 3291 bénh nhan. Vén dé
dich t& hoc vé san 14 gan 16n con tuy thudc vao tap
quan an uéng, vé sinh va ving c6 sir dung phan trong
tuoi tiéu mot cach rong rai, nudi nhiéu dong vat an co
hay khong. S6 lwong ngudi méc va nhiém san 14 gan
16n dugc théng bao ngay cang nhiéu, cho dén nay ca
nude co gan 15000 ngudi nhiém, phan bd tai 47 tinh
thanh trong ca nudce (hinh 2).

A
OB

. 3y oy
L.SonLa 22.Thira Thién Hué L
2.Pha Tho 23.Quang Nam
3.Tuyén Quang 24.Da Ne:mg 43.Tay Ninh
4.Vinh Phic 25.Quang Ngai 44 Bén Tre
5.H9é Binh 26.Binh Dinh 45.Tra Vinh
6.Biac Giang 27.PhuYén 46.An Giang
7.Quang Ninh 28 Khanh Hoa 47 Hau Gia;lg
8.Béc Ninh 29 Binh Thuan - [ IChua ¢b s8 liéu
9 Hai Duong 30.Ninh Thuan 1 1-40 bénh nhin
10.Hung Yén 31.Gia Lai L N
11.Ha Noi 32 Kon Tum E11-100 bénh nhan
12.Ha Tay 33.bak Lak I 101-200 bénh nhan
13.Théai Binh 34.Pak Nong . R
14 Nam Binh 35.Lam Dong W > 200 bgnh nhan
15.Ha Nam 36.Ddng Nai i ok o phaat T4
16.Ninh Binh ~ 37.H6 Chi Minh
17.Thanh Hoa 38.Vinh Long
18.Nghé An 39.Binh Duong
19.Ha Tinh 40.Long An
20.Quang Binh  41.Binh Phwéc

21.Quang Tri

Hinh 2: ban db dich té bénh san la gan lon ¢ Viét Nam trong giai doan 2000-2006
(nguén: P6 Trung Diing, Vién Sot rét, ky sinh trimg va con trimg trung wong)

13

42.Ba Ria-Viing Tau




Khoa hoc Tu nhién

Theo Hoang Vian Hién va nnk [20] xét nghiém 800
c4 thé trau bo, phat hién thay ty 1é nhiém san 1a gan 16n
1a 35,0%, dao dong tur 0-60,0% & cac dia phuong khac
nhau. Ty 1& nhiém san cao nhéat & mién Bic 13 50,0%,
tiép dén 1a mién Trung va Tay Nguyén 38,7%, thip
nhit & mién Nam 7,0%. Ty 1& nhiém san 14 gan 16n
cao ¢ gia suc cho théy, ngudn bénh van tiém tang va
c6 nguy co lay nhiém cao trong tu nhién. Cac chuong
trinh phong chdng san 14 gan 16n can phai tinh dén yéu
t6 nay.

Bénh sdn ld phéi (Paragonimiasis)

Hién nay, Viét Nam da phat hién ton tai 7 loai san
14 phdi Parogonimus spp., trong sb d6 chi c6 loai P
heterotemus phat hién trén ngudi & mot sd tinh mién
nai phia Bic [21]. Hai loai san 1a phoi khac 1a P
westermani va P. skrjabini phat hién nhiém trén nguoi
& mot sd qudc gia khac, tuy nhién chua phat hién trén
nguoi ¢ Viét Nam [21].

Bénh nhan dau tién nhiém san 14 phoi ¢ Viét Nam
duogc phat hién vao nam 1906 [22], sau d6 khong co
nhiéu ghi nhan bénh san 14 phdi trong nhiéu thap ky
tiép theo. Nguyén nhan nhidm bénh ¢ nguoi con dang
duoc tranh cii, c6 thé do an tdm, cua chua niu chin ky,
chira u trung cam nhiém hoic do viéc vé sinh tay chua
dugce sach sau ché bién thuc an, du trung bam trén tay
xam nhédp qua duong thuc pham. Bénh san 14 phdi co
tri¢u chirng ho ra mau kéo dai kho phan biét voi bénh
lao phéi. Nam 1993, mot bénh nhan 6 tudi nhiém san
1a phoi dugc phat hién va diéu tri tai Bénh vién Hai Ba
Trung, Ha Noi [23]. Tir ndam 1993 dén nam 1997 tai
Sin Ho, Lai Chau c¢6 102 bénh nhan nhiém san 14 phdi
duogc xac dinh [24]. Sau d6, mot s6 ving dich t& bénh
san la phéi dugc phat hién tai cac tinh Lai Chau, Son
La, Hoa Binh, Ha Giang, Lao Cai, Yén Bai [25, 26].
Tai mot s x4 thuéc huyén Moc Chau va Thuan Chau
(Son La), ty 1& nhiém san 14 phdi ¢ nguoi 1a 0,2-15%,
& Sin Ho (Lai Chau) 14 6,4-7,4%, & Ba Bic (Hoa Binh)
3,3-11,3%, tai Bao Yén (Lao Cai) 3,9-4,5%, tai Yén
Bai 0,9% va Ha Giang 0,1-1,0%. Pac biét, trong s6
bénh nhan nhiém san 14 phoi, ty 1& tré em duéi 15 tudi
chiém 66,7% téng s6 bénh nhan. Nam 2007, diéu tra
tai 3 xa dich t& huyén Sin Ho, tinh Lai Chau cho thay,
ty 1¢ nhiém san 1a phéi ¢ hoc sinh tiéu hoc 1a 11,1%
[27]. Mot s6 dong vat nhu chd, méo nhiém san 12 phéi
cling da dugc phat hién tai cac ving dich té nay.

Bénh san la rudt lon (Fasciolopsiasis)

Bénh san 1a rudt lon do loai san Fasciolopsis buski
gay ra. Vat chu chinh cua loai san nay la lon, ngoai
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ra chung con ky sinh trén ngudi va mot sb loai dong
vat khac. O Viét Nam, F. buski phan bé trén toan qubc
[17], riéng & nguoi, cac nha khoa hoc xac dinh san 14
rudt lon F buski c6 mit tai 16 tinh/thanh phd trong
ca nudc: Yén Bai, Tuyén Quang, Cao Bé'mg, Bic Can,
Pht Tho, Quang Ninh, Bic Giang, Ha Tay (cli), Nam
Dinh, Ninh Binh, Thanh Hoa, Nghé An, Thira Thién
- Hué, Péic Lak, Can Tho va An Giang. Ty I¢ nhiém
chung 1a 1,23% (0,16-3,82%) [28]. San 14 rudt trudng
thanh thu tir bénh nhan khi diéu tra tai 7 tinh/thanh ph
la Nam Dinh, Ninh Binh, Thanh Héa, Nghé An, Thira
Thién - Hué, Can Tho va An Giang di dugc khang
dinh bang ca hai phuong phap hinh thai hoc va sinh
hoc phan tu [28].

Bénh san la rupt nho (Heterophyasis/
Echinostomiasis)

Bénh san 14 rudt nho ¢ Viét Nam do mot sb loai
thuoc ho Echinostomatidae va Heterophyidae gay ra.
Do va cac cong su [29] da phat hién 4 loai san 14 rudt
nhé trén ngudi tai Nam Dinh, véi ty 1& nhiém chung
la 64,9%. Bénh san 14 rudt nho tuy khong gay ra hoi
chung bénh nghiém trong cho con nguoi song kha
nguy hiém véi dong vat vi co phan bd rong va cudng
d6 nhiém cao, dic biét 1a 4nh hudng cua chung trong
nganh chin nuoi thity san [6]. Ty 1é nhiém san 14 ruot
nhé & dong vat nuoi rat cao, & Nghé An ty 1& nhiém cac
loai san nay ¢ chd, meo va lon lan luot 1a 48,6; 35 va
14,4% [30], con ¢ ving dich t& & Ddng bang Béc B9,
ty 1¢ nhiém san con cao hon, cu thé & chd 56,9%, &
meo 70,2% va ¢ lon 1a 7,7% [19].

Cac bién phap can thiép va thach thic

Nhan thirc dugc nhitng anh huong ti€u cuc cua
bénh ky sinh tring néi chung va san 1a noi riéng dén
stzc khoe cong ddng, ciing nhu dén qua trinh chin nuéi,
san xudt, Nha nudc ta da cho trién khai “Chuong trinh
phong giun san qudc gia” tir nim 1999. Pay 1a mot
chuong trinh 1au dai voi nhiéu ké hoach néi tiép nhau,
véi muc tiéu lam giam ty 18, cudng do6 nhiém va tac
hai ctia cac bénh giun san ky sinh; khéng ché mot sé
bénh nguy hai ma chung khu trii & nhitng diém hep
nhung rai rac nhu san 1a gan, san la phéi, giun chi, Au
trung san day lon... Bién phap can thi€p da dugc st
dung la téy dai tra tai vung dich té, nang cao nhan thic
ctia nguoi dan vé cac loai bénh nay ciing nhu van dé
vé sinh an toan thyc pham théng qua cac phuong tién
truyén thong. Tuy nhién, ¢ nhitng ving nay thi ty 1¢
tai nhidm rat cao, vi du ngudi dan & hai huyén Nghia
Hung va Hai Hau (tinh Nam Dinh) c6 ty 1& tdi nhiém
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san 14 1én toi 29,8% sau 15 thang diéu tri tay dai tra
[31], nguyén nhan la nguoi dan khong bo dugc thoi
quen an goi ca [6, 32]. Ngay dbi voi dong vat nudi,
Nissen va cong su [33] di cong bé ty 1é tai nhidm san
la & cho tai xa Nghia Lac, tinh Nam Dinh sau khi téy
dai tra 1, 2, 3 va 4 thang 1a 26,3; 45,5; 53,1 va 61,3%,
diéu ndy ching t6 mam bénh van ton tai trong moi
truong song voi ty 1€ cao. Mat khac, do su phat trién
vé kinh té - xa hoi, nén sy du nhap vé cdc mon an
truyén théng ciing nhu su di cu con ngudi tir cac ving
dich & di cac noi khac, dan dén sy lan tran vé bénh ky
sinh tring dén nhing ving méi néu gip diéu kién moi
truong va khi hau thich hop [8].

Theo két qua nghién ctu ctia dy 4an FIBOZOPA
(Fishborne Zoonotic Parasites) & Viét Nam do Chinh
phu Pan Mach tai trg tir 2004-2012, da xac dinh dugc
cac a0 ¢4 giébng va ao ca thit theo mo hinh vuon - ao
- chudng cii 1a diém nong ddi voi cac loai san 1a lan
truyén qua ca [34-36]. Pé ngan ngira viéc lan truyén
bénh phai két hop cac bién phap nham tac dong vao tat
céa cac giai doan phat trién cta san 14 trong vong doi ciia
chung. Clausen va cong sy [37] da chirng minh dugc
hiéu qua ctia bién phap can thiép tong thé nay. Mot sb
quéc gia trén thé gio1 nhu Trung Quéc, Thai Lan, hay
mot s6 qudc gia & chau Phi, chdu My ciing ¢6 cac chién
lugc khac nhau dé phong chéng giun san. Thai Lan
da phat trién mé hinh Lawa [38] tap trung nang cao
nhéan thire cho hoc sinh tiéu hoc vé giun san ky sinh,
tiép d6 mo rong va lan toa sang cac thanh phan déan cu
khéc, dan téi thay doi hanh vi ctia ngudi dan vé thoi
quen an goi ca va xtr 1y chat thai vé sinh. Chuong trinh
nay rat thanh cong khi lam giam 50% s& bénh nhén so
v6i thoi diém trude khi chuong trinh dugc thuc hién,
dic biét ngudn nhiém bénh trong tu nhién (ty 1& nhiém
metacercariae ¢ c4) giam tir 70% xubng dudi 1%.
Trung Quéc ciing c6 chién lugc twong ty khi xay dung
chuong trinh gido duc “khong giun san & truong hoc”
cho tré em thong qua hang loat chuong trinh truyén
thong nhu sach, bdo, phim hoat hinh... va xay dung
hé thdng hd, dap, kénh dan nudc dé diéu tiét nudc
trong cac vu mua, ti€u diét cac quﬁn thé ¢ 1a vat chu
trung gian I ciia sdn mang va san 14 gan nho [39]. Cac
qudc gia chau Phi, hoic mot s nudc chau My sir dung
cac loai hoa chat khac nhau nhu niclosamide, copper
sulphate, sodiumpentachlorophenate, Frescon... dé
diét dc - vat chu trung gian I cta san 14 [40]. Uu diém
clia viéc sir dung hoa chat 1a tac dung nhanh, tuy nhién
viéc ap dung bién phap nay can dugc can nhic vi mot
s6 1y do nhu méi trudng, tai chinh... Mot s6 bién phap
vat ly khac da duoc 4p dung nhu lam kho kénh din
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nuaéc, ao nuoi trong mot khoang thoi gian nhét dinh,
st dung ngudn nude co ap luc cao dé diét bc; loal bo
thuc vat thity sinh nham thay d6i méi truong song cla
chung mac du Bui va cdng su [34] cho rang, khong c6
su lién hé khang khit gitra mat do dc va dién tich mat
nudc dugc bao phu boi thye vat thiy sinh.

Céc bién phap ngan ngura c6 tdc dung trong thoi
gian ngin, tuy nhién, chua c6 cau tra 10i cho tinh hinh
nhidm & cac diém dich t& nay trong khoang thoi gian
trung va dai han ciing nhu tinh bén viing cua cic mo
hinh trén.

Hudng giai quyét

Kiém soat bénh san 14 thong qua kiém soat quan thé
dc - vat chu trung gian I cling 1a mot bién phap di va
dang duoc ap dung. Quan thé ¢ duoc kiém soat gian
tiép bang cach lam thay doi méi truong song thich hop
ctia chung hodc loai bo tryc tiép ching thong qua céc
bién phap vat ly, hoa hoc va sinh hoc. Do nhitng han
ché cua bién phép vat Iy va hoa hoc, nén viéc str dung
bién phap sinh hoc 1a mot lya chon c6 thé dugc can
nhic dén.

Kiém soat sinh hoc 1a thuét nglt dugc st dung khi
dung mot loai sinh vat dé thay thé hoac kiém soat loai
sinh vat muc ti€u. Cac sinh vat dugc dung cho viéc
kiém soat sinh hoc c¢6 thé 1a sinh vat an thit, ky sinh
trung, cac loai canh tranh, va nhom sinh vat gay bénh
cho loai muc tiéu [41]. Trén thé gidi, viéc sir dung céc
quan thé 6c dbi dich dé canh tranh [42] hodc dung sinh
vat an thit dé tiéu diét quan thé 6¢c muyc tiéu [43] da thu
duoc nhitng thanh cong trong viéc phong chdng bénh
sdn mang (Schistosomiasis).

Ca Trdim den (Mylopharyngodon piceus) 1a loai
ban dia, phan bd & mién Béc Viét Nam [44, 45], chung
duogc biét 1 loai dong vat chuyén dn nhuyén thé (6¢ va
dong vat hai manh vo). Loai ca nay da dugc st dung
dé kiém soat 6¢ vi nhidu muc dich khac nhau tai mot
s6 qudc gia/ving lanh thd nhu My, Israel, Pai Loan...
[45]. Riéng ¢ Viét Nam, véi muc dich tan dung nguén
thtre an 1a 6c va dong vat hai manh vé khac nén trong
mdi ao nudi ca thit déu duge tha 2 hodc 3 ca thé ca
tram den [46]. Mot loi ich khac khi nguoi dan tha ca
tram den 1a s& luong ca thé dc thude ho Thiaridae giam
di rd rét, day 1a cac loai ¢ thudn, dai, vo ctng, dé gay
xude da, chiay méau chan khi ngudi dan di chan tran
161 ao danh ca. Vi¢c st dung ca trdm den voi vai tro 1a
tac nhan sinh hoc dé kiém soat quan thé ¢ trong moi
truong co thé s& 1a bién phap kinh té va bén vimng nhat
nham ngan chan sy lan truyén bénh san l1a ¢ Viét Nam.
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Vén d¢ dat ra khi mudn ap dung phuong phap khéng
ché sinh hoc nay la: (1) pha1 biét dugc s6 luong ca
tram den va kich thudc t6i wu khi tha vao mai truong
dé kiém soat dugc nhom ¢ muc tiéu trén mot don vi
dién tich; (2) sy anh huong cta quan thé ca trim den
dén nhom loai 60 muc tiéu - 1a vat chu trung gian | cua
san 1a trong quan xa dong vat than mem (3) su tac
dong cta quan thé ca tram den dén quan thé/quan xa ca
nuoi trong ao trong truong hop nguodn dinh dudng dugce
cung cap khac nhau, ddc biét trong giai doan ca gidng,
boi theo Nico va cong su [45], cé trdm den lic chua
truong thanh ciing in ca gidng cua cac loai khac. Day
cung la ly do ma cac ho gia dlnh ¢ Vi¢t Nam khong tha
c4 tram den vao ao nudi ca giéng vi so sy anh huong
ctia chiing dén su phat trién ctia ca con trong ao.

Két qua nghién ciru ciia Nguyen va cong su [47-49]
¢ cac moi truong khac nhau nhu phong thi nghiém,
trong ao nudi thir nghiém va trong thuc té da cho thay
su tac dong 10 rét cua ca tram den lén quén thé vat chu
trung gian I - 1a dc clia cac loai san 14, trong khi hau
nhu khong co tac dong dén quan thé ca giéng khi sir
dung c4 tram den kich thudc bé (30-300 g).

Thao luan

Viée sir dung ca trim den dé kiém soat quan thé dc
la vat chu trung gian I cua san 14 trong cac ao nudi, tur
d6 kiém soat dich bénh san 1a ¢ ving Pong bang Béc
B0 va & cac vung dich t& khac 1a rat trién vong. Theo
Nguyen va cong su [48, 49], ca trim den kich thudc
bé (30-300 g) tiéu thu nhiéu 6¢ thuoc ho Thiaridae
va Bithyniidae - 1a vat chu trung gian I cua san l&
hon céc loai dc ¢6 kich thude 16n ho Viviparidae va
Ampullaridae - khong phai la vat chu trung gian I cua
san 14, dong thoi chung khong an ca gidng cua cac loai
khac & méi truong ty nhién. Diéu nay c6 nghia 1, ca
tram den kich thudc bé phu hop khi st dung trong ao
c4 gidng dé kiém soat sy lan truyén bénh san 4.

Do sy phirc tap vé vong doi ctia san 14 va tinh lan
truyén bénh v&i cuong d cao, nén viéc kiém soat dc
bang ca trim den dé ngdn ngira dich bénh khong phai 1a
bién phap can thiép duy nhét; can phai c6 sy can thiép
tong thé, phdi hop nhiéu bién phap khac nhau dé han
ché va loai bo bénh san 13. Bién phap can thiép tong
thé bao gém: (1) giam luwong trimg san trong phan cua
vat chu chinh (nguoi va dong vat) thong qua cac li¢u
phéap hoa hoc; (2) gidam kha nang trimg san 14 quay tr&
lai m6i truong nude nhu ao nudi, kénh, muong... bang
cac bién phap quan 1y chét thai, cai tao ao nudi va gido
duc v& van dé stc khoe, moi truong; (3) giam lugng du
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trung san 14 cercariae trong moi trudng thong qua kiém
soat cac quan thé ¢ trong ao nudi va & nhimng moi
truong xung quanh; (4) giam kha ning nhiém 4u tring
san 14 ¢ ca thong qua nang cao nhén thuc cua nguoi
dan vé phuong thirc canh tac, chin nuoi.

DPdi véi tung bénh san 14 cu thé, can co nhirng chién
lugc phong chéng khac nhau, vi du nhu viéc téy dai
tra & vung dich t& bénh san 14 gan nho 13 hiru hiéu
trong van dé déap dich, tuy nhién, bién phap nay khong
hiéu qua dbi voi bénh san 14 rudt nho boi vong doi cua
nhitng loai san 14 nay rat ngan. Viéc ap dung liéu phap
hoa hoc d6i véi cac vat nudi cling rat khé thuc hién
boi rat kho bat chung udng thube, dong thoi thudng
xuyén c6 nhirng vat nudéi madi ¢ cac hd gia dinh trong
ving dich t&. Viéc quan 1y ngudn phan chudng ciing
rat kho thuce hién, thong thuong cac ho chan nudi nho
1¢ thuong thai thang xudng ao nudi, ngudn phan nay
s€ kich thich tao phat trién - 1a nguén thirc an cho ca
glong, nhu vay nguoi nong dan tiét kiém duoc khoan
tién dau tu de xir 1y chat thai chan nuéi ciing nhu thirc
an cho ca gidng.

Véan dé khac can can nhéc 1a hiéu qua cua viéc su
dung ca tram den trong ao ca gidng boi chu ky nudi rat
ngan, thuong keo dai 9 tuan Trong truong hop mat do
bc trong ao nudi cao thi sd lugng ca tram den phai tha
theo ty 18 tuong g, diéu nay co thé khong duoc nguoi
dan chap nhan vi so anh huong dén ca gidng. Dé khac
phuc van dé ndy, viéc nao vét bun, cai tao ao trudc moi
chu ky nuoi 1a co thé thuc hién dugc. Clausen va cong
su [37] cho ré‘mg, can phai cai tao ao trude khi tha ca
bﬁng cach nao vét bun, loai bé thuc vat thuy sinh trong
ao va lam kho ao trong khoang thoi gian 2-3 tuan trudc
khi bom nudc tro lai dé lam giam sé luong b¢ trong
quan thé. Ngudn nudc cép tro lai trong ao phai duoc
kiém soat bang cach loc qua tam ludi co mat ludi day,
dam bao khong cho dc non hay trung bc lot qua. Cac
bién phap trén két hop véi tha ca trim den co thé dam
bao duy tri mat d6 ¢ thp trong ao ca giong.

Ngoai ra, can phai kiém soat ca ngudn bénh &
mdi truong bén ngoai ao nudi boi theo [37] cho thay,
cuong d6 va ty 1& nhiém au trung san 14 & c4 trong ao
nudi c6 thé rat cao ngay ca khi khong c6 hodc chi c6
it 6c nhidm san ¢ trong ao. Nhu vdy, ngudn 4u tring
cercariae tr moi truong xung quanh ao nudi, nhu &
kénh nho hay rudng lta, noi thuong xuyén c6 nudc
ra vao ao nudi. Mat do dc trong cac kénh dan nudc
thuong rit cao, dic biét 1a mot sb loai vat chu trung
gian [ cua san la thudc ho Thiaridae, B1thyn11dae [34]
Nhu vy, can tién hanh thir nghiém kiém soat cac quan
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thé dc trong moi trudng ndy bang ca trim den; mat
d6 c4 tram tha phai cao va kich ¢& c4 traim phai tuong
d6i nho. Luu ¥ rang, c6 nhiéu nguoi dan danh bat ca
0 cac kénh, muong, vi thé trong qua trinh thi nghiém
can phai co sy tham gia cua cong ddng va chinh quyén
dia phuong, dam bao riang khong co nguoi danh bét ca
trong pham vi thi nghi¢m. Pham vi thi nghi¢ém dugc
gidi han boi cac ludi duge cang ngang tur day & hai
dau cua kénh, muong dan nudc. Ludi phai cing, mat
luGi phai da nho dé dam bao ca trim den khong thé
chui ra ngoai doan gidi han; nguoi dan co thé danh
bét c4 ngoai pham vi nghién ctru. Mot van dé nira 1a
muc nude trong cac kénh, muong dan nude. Cac kénh,
muong thudng bi kiét nude khi gan vu git, vi thé, can
phai bt ca tir muong trudc thoi diém nay. Ca traim den
st dung trong cac ao ca giéng hodc trong cac kénh,
muong sau mot mua co thé dem tha vao céc ao ca thit.
Khi mat do cé trim den & ao ca thit cao, khong co6 du
luong thirc an cho chung thi phai lam giam mat do cua
chung hodc cung cip thém luong thirc an bang cach bd
sung Oc thudc cac ho Viviparidae, Ampullaridae; day
1a nhém ¢ sin co va khong phai 14 vat chi trung gian
I cua san 1a.

Rudng la ciing 1a méi trudng quan trong ddi voi
vat chu trung gian 1a oc [34], dac biét 1a khoéng thoi
gian sau khi gieo ma, mat do ¢ twong d6i cao (quan
sat ctia ca nhan tac gia). Kiém soat dc ¢ ruong laa 1a
thir thach 16n mac du mé hinh chan nubi ca - lha da
dugc thyc hién ¢ nhiéu dia phuwong tai Viét Nam [50]
va mot sb noi khac trén thé gidi [51]. M6 hinh chin
nuoi ca - lha ¢ Viét Nam hién khong dugc ap dung
trén dién rong trong nhitng nam gan déy, du ¢ nhiing
loi ich dang ghi nhan mang lai cho nguoi dan. Nguoi
dan khong tiép tuc st dung md hinh cé - lta do viée
str dung chét bao vé thuc vit trong nong nghiép giy
ddc hai cho ca. Chinh vi vay, mé hinh ca - lua khuyén
khich ap dung & nhitng vung nong nghi¢p khong st
dung chét bao vé thuc vat.

Dua vao dic diém sinh hoc, sinh thai cia ca trim
den, co thé sir dung chung dé kiém soat ¢ & mot sb
ving cta Viét Nam va c6 thé ¢ cac qubc gia khac, dic
biét 12 & nhimg hé théng dan nudc - noi khong c6 két
ndi truc tiép voi hé thong song, hd 16n. Gii han phan
bd tu nhién cua ca tram den ¢ Viét Nam 1a luu vuc
song Lam [45, 52], chinh vi thé khong nén sir dung ca
tram den dé kiém soat 6¢ & Pong bang song Ctru Long.
Nhitng nghién ctru tiép theo nén tip trung danh gia,
tim hiéu vé nhitng méi truong thich hop cho viéc nhan,
tha ca traim den, ciing nhu nhimg tac dong cua ching
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dén khu hé dong vat than mém.
Két luan

C6 thé két hop sir dung cé tram den kich thudc nho
cung véi mot sé bién phap khac dé kiém soat mot cach
bén vitng vat chi trung gian I cta san 14 1a dc, qua d6
kiém soat bénh san 14 & cac ao nudi & mién Bic Viét
Nam.

Loi cam on

Tdc gid tran trong cam on Quy Phdt trién khoa
hoc va cong nghé quéc gia (NAFOSTED) di hé tro
cho nghién ciru théng qua dé tai md sé6 106-NN.05-
2014.21.
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M@ phéng lan truyén 46 duc theo miia & viing ven bién DS Son - Hai Phong
va khu vuc [an c&n bang mo hinh toan 3 chiéu

Hb Viét Cwong", Tran Anh T2 Pham Hii An

"Vién Khoa hoc Thiiy loi Viét Nam.
2Vién Tai nguyén va Moéi truong bién

Ngay nhén bai 24.9.2015, ngay chuyén phan bién 1.10.2015, ngay nhan phan bién 30.10.2015, ngay chip nhan dang 6.11.2015

Viing ven bién B(‘) Son - Hai Phong 12 noi do ra ciia nhléu song 16n thugc hé théng song Hong - Thai Binh
nhw cac song Hong, Thai Bmh Tra Ly, Ninh Co, Van Uc, Lach Tray, Cam, Bach Dang Vi Vay, sw lan
truyén d¢ duc & vung ven bién Do Son va cac khu vue 1an cin phu thugce vao ché d9 dong chay, van chuyen
bun cat tir trong song ra va che do thuy triéu tir ngoai blen truyen vao. Bai bao trinh bay mot s6 két qua
mo phong qua trinh lan truyen do duc trong vung bién D6 Son - Hai Phong theo mua (mua li, mua kiét)

bang mé hinh toan 3 chiéu Delft 3D.

Tir khéa: Delft-3D, lan truyén dé duc, viing bién Po Son - Hai Phong.

Chi sé phén logi 1.7

Simulation of seasonal turbidity
transmission in Do Son - Hai Phong
coastal area and surrounding sites

by 3D calculation model

Summary

The Do Son - Hai Phong coastal area is the
region that receives river water of the Red
River - Thai Binh system including the
Red River, Thai Binh and Tra Ly, Ninh
Co and Van Uc, Lach Tray, Cam, Bach
Dang rivers, etc. Therefore, the turbidity
transmission in Do Son coastal area and
the surroundings depends on the flow
regime, the sediment transportation from
the rivers to the sea, and the tidal regime
from the sea to the rivers. This article
presents some results of the turbidity
simulation in Do Son - Hai Phong by
seasons (rainy season, dry season) with
the Delft 3D model.

Keywords: Delft-3D, Do Son - Hai Phong
Coastal area, turbidity transmission.

Classification number 1.7

*Tac gid lién hé: Email: hovietcuong@gmail.com
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Mo dau
Ving bién D6 Son - Hai Phong 12 noi d6 ra ciia nhiéu séng
16n. O phia bac DS Son ¢6 cira Lach Huyén (song Chanh),
Nam Triéu (song Bach Pang), Cim (séng Cam), Lach Tray
(song Lach Tray) 0 phia nam Db Son c6 cac cira Van Uc
(song Van Uc), Thai Binh (song Thai Binh), xa hon ¢é cac
cira Tra Ly (song Tra Ly), Ba Lat (song Hong), Ninh Co
(song Ninh CO’) Day (song Day) [1]. Hién tuong nude duc
o Vung ven bién Hai Phong néi chung va cac bai tim cua thi
xa P6 Son noi riéng ngay cang trd nén phuc tap, dac bi¢t 1a
tur thap ky 80 tro lai day, hién tuong duc nudc ngay cang gia
tang [2-4]. Nudc & ving bién DS Son bi duc lam 6 nhidm
nude cua cac bii tim va mat di su hép dn cua khu du lich B
Son, vi vay viéc nghién ctru xac dinh nguyén nhan va tim giai
phap khic phuc hién twong duc nudc ¢ ving bién nay dang
dugc quan tAm nghién ctru. Bai bao trinh bay mot s6 két qua
nghién ctru trén mo hinh toan 3 chiéu Delft 3D vé dién bién
ctia ché do thay luc dong chay, bun cat va qua trinh lan truyen
d6 duc & ving bién D6 Son - Hai Phong theo mua. Cac két
qua mo phong sé 13 co s dé nghién ciru dé xuat cac giai phap
khoa hoc va cong nghé phii hop nham giam thiéu hién tuong
duc nude cho ving bién B Son - Hai Phong trong tuong lai.

Tai lieu va phwong phap nghién ciu

Tai liéu sir dung

Tai liéu dia hinh: s6 liéu d6 sau va duong bo cua khu vuc
ven bién thanh pho Hai Phong dugc so hoa tir cac ban do dia

hinh UTM ty 1& 1:50.000 do Cuc Po dac ban d6 xuat ban.
Dia hinh khu vuc ven bién Hai Phong, Cat Ba con dugc bo
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sung cap nhat s6 liéu do sdu trong nhitng nam gan day
ctia mot s6 dé tai, dy an da thuc hién ¢ khu vuc nay.
Do sau phia ngoai khu vuc ven bién thanh phé Hai
Phong va ving 1an can con duoc tham khao va bd sung
tor co s¢ dir liéu dia hinh ETOPOS (Earth Topography
- 5 Minute) ciia Trung tdm Tu lidu dia vét 1y qudc gia
My (National Geophysical Data Center - NGDC) va
GEBCO-1 (General Bathymetric Chart of the Ocean
(GEBCO) one minute) cia Trung tdm Tu li¢u hai
duong hoc Vwong qudc Anh (British Oceanographic
Data Centre - BODC).

Tai li€u khi tugng, thiy van: so li€u quan trac luu
lugng, myuc nudce, song... cua cac tram khi tugng, thuy
hai van vung bién P6 Son - Hai Phong.

Tai li¢u bun cat: so li€u quan trac do duc tai cac cua
song va cac tram trong khu vuc nghién curu.

Phwong phdp nghién ciru

Phuong phap mé hinh toan sir dung dé mo phong
ché do thuy dong luc va lan truyén d6 duc khu vuc
nghién ctru 1a mo hinh Delft 3D. Pay 1a mo6 hinh dugc
Vién Thuy lyc Delft (Ha Lan) phat trién, c6 kha ning
tinh toan va mé phong cac qua trinh dong luc va van
chuyén bun cat tai khu vuc cura song, vinh va vung
bién ven bo [5].

Thiét lgp cdc mé hinh tinh todn: mé hinh thiy dong
Iic: pham vi nghién ctru gdm ban ddo Pd Son, cic clra
song va ving ven bién tir Hai Phong dén Nam Dinh.
Mién tinh ciia mé hinh ¢ kich thudc khoang 65 km
theo chiéu déng béc - tdy nam va 42 km theo chiéu tay
béc - dong nam, voi dién tich mat nudc khoang 2.300
km? dugc chia thanh 310 x 508 6 luéi, kich thudce cac 6
lui bién d6i tir 35 dén 305 m2, tiy thude vao timg khu
vuc md phong (hinh 1); mé hinh lan truyén d6 duc: mo
hinh dugc xdy dung trén co sé cac két qua tinh toan
cua mo hinh thuy dong luc, trong d6 cé cung pham vi
mién tinh va lui tinh.

Hinh 1: pham vi ludi tinh va dia hinh khu vyc nghién ciu
thiét ldp trén mo hinh Delft 3D
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Cdc diéu kién bién ciia mé hinh: bién phia ngoai
bién: gdbm céac bién myc nudc, song, gié phia tdy nam,
déng nam va dong bac dugce trich xuat tir két qua tinh
ctia mo hinh toan vinh Béc Bo; cc bién ctra song: gém
cac bién luu lugng va bun cat cia 7 ctra song chinh
trong khu vuc: Bach Déng, Cam, Lach Tray, Van Uc,
Thai Binh, Tra Ly, Ba Lat duoc trich xuét tir két qua
tinh cia md hinh mot chiéu Mike11-ST cho toan mang
song Hong - Thai Binh. Ngoai ra, cac diém ngudn thai
ven bo (rl, 12, k1, k2, pl, p2... thé hién trén hinh 1)
cling duoc dwa vao mo hinh dé tinh toan. Bude thoi
gian tinh ctia mo hinh véi Dt =30 s.

Bdng 1: gid tri d duc trung binh theo mua, thiét Igp cho cdc bién cia song

L n A Gia tri d§ duc trung binh p (mg/l)

Cic bién phia séng — —

Mua kiét Maua lii
Séng Bach Ding 59,75 127,5
Séng Cim 87,14 208,3
Song Lach Tray 69,32 169,8
Séng Vin Uc 98,64 310,7
Song Thai Binh 88,73 175,4
Song Tra Ly 75,61 146,8
Cua Ba Lat 151,1 413,6

Hiéu chinh va kiém dinh mé hinh: md hinh duoc
hiéu chinh va kiém dinh v&i chudi sé ligu thuc do
vé muc nudc, song, do duc cua tram Hon DAu va tai
mot s vi tri do dac khao sat cua dé tai cép nha nudc
KCO08.34/11-15. Thoi gian hi¢u chinh va kiém dinh mé
hinh nhu sau:

- Hiéu chinh mé hinh véi chudi s6 liéu mua kiét tir
1.3.2014 dén 31.3.2014.

- Kiém dinh mé hinh véi chudi s6 liéu mua li tir
1.8.2014 dén 31.8.2014.

Két qua danh gia sai s6 giira tinh toan va thuc do
cho thay, hé s twong quan myc nudc trong mua kiét
va mua 1 1an luot c6 gid tri 0,941 va 0,938. Sai sb binh
phuong trung binh (RMSE) c6 gia tri 0,167 va 0,142.
Nhu vay, sai s6 nay c6 thé chdp nhan dugc trong diéu
kién dia hinh khu vyc ¢6 tinh phuc tap va bién do dao
dong muc nudc lon. Két qua hiéu chinh va kiém dinh
m6 hinh duoc thé hién ¢ hinh 2 va hinh 3.

Mirc mrse (m) Mie mwde (m)
550 )

00§ 550
300
250 0t .
200 200
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0s0 0s0
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quantrie  ----- mé hinh

Mua kiét thang 3.2014

Mua lii thang 8.2014
Hinh 2: so sanh két qua tinh todn myc nude voi 56 liéu thuc do tai tram Hon Déu
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D duc (mg)
150

D6 duc (mg)

Thoi gian (nghy)

[P ———r o= tdhinh  —e—Quantrdc

Mia kiét (tir 4.3 dén 12.3.2014) Miia lii (tir ngay 7.8 dén 15.8.2014)
Hinh 3: so sanh két qua tinh toan do duc yo’i 6 liéu thue do‘tai vi tri B2,
khu viee phia ngoai cira song Cam va cuia Bach Dang

Két qua tinh toan mo phong
Mo phong truwong dong luc, dong chdy

Muia lii - pha triéu lén: vao mua li do luu lugng
nude tir trong séong do ra 16n, nén du trong pha triéu
1én thi dc‘)ng chéy tir bién hudng vao céc cira song van
c6 van toc rat nho. Trong pha triéu nay, huong dong
chay cha yéu 1a nam - dong nam véi gia tri van toc bién
ddi tir 0,21 dén 0,65 m/s. O khu vuc cua song Van Uc,
noi luu lugng nude tir séng 16n nhét trong cac song
d6 ra ving bién DS Son thi hau nhu khong c6 dong
chay ngugc tir bién vao, dong tridu va dong chay lii co
hudng ngugc nhau bi triét ti€u va gay ra hién tugong
nude ding & khu vuc trude cira song, ¢ day xuat hién
nhiéu ving nude quan din dén hién twong ling dong
tram tich va tao nén cac bai bdi ngam. So sanh truong
dong chay ¢ ting mat va tang day trong khu vuc thdy
rang, anh hudng ctia dong chay tir cac cira song do ra 1a
rat 1on, van toc va hudng chay tﬁng mat phu thudc theo
huong va luu lugng dong chay ra tir cac ctra soéng (hinh
4a), trong khi tang ddy chiu anh hudng chu yéu cia cac
qué trinh dong luyc bién theo huéng nguoc lai (hinh
4b). O thoi diém nude 16n, huéng dong chay phén tan
manh mé voi gia tri van tdc kha nho, dic biét 1a vung
nuée gitra Hon Dau, Cat Ba va Cat Hai.

b) Dong chay tang day

a) Dong chay tang mdt
Hinh 4: két qud mo phong truong dong chay tang mat
va tang day mua lii trong pha triéu lén
Mbua lii - pha triéu xuong: su két hop gitra dong
chay song va dong triéu dugc thé hién rd nét vao pha
trieu xuong, tao ra dong chay tong hop véi van toc kha
16n so véi1 cac pha triéu khac, hudng dong chay trong
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truong hop ndy theo hudng tir cc cira song d6 ra phia
bién. Gia tri van toc dong chay bién ddi trong khoang
0,2-0,8 m/s, mot sb noi do long dan hep nhu khu vuc
cua Lach Huyén, ctra Nam Tri€u... van tbe dong chay
tang mat co thé dat 0,8-1,0 m/s. Truong dong chay
trong pha triéu nay c6 hudng twong dbi dong nhét giita
tang mat va day do sy twong dong vé hudng chay cua
dong chay trong song va dong triéu (hinh 5).

a) Dong chay ,tzing madt b) Dong chfiy tang ddy
Hinh 5: ket qud mé phong truong dong chay tang mdt
va tang day mua lii trong pha triéu xuong

Miia kiét - pha triéu lén: vao mua kiét, su bién doi
cua truong dong chay theo thoi gian ¢ vung cura song
ven bién co ban ciing gidng nhu trong mua li. Tuy
nhién, do c6 su bién d6i mua cua truong gié va sy suy
giam dang ké luu lugng nude tir cac song do ra ciing
da tao ra sy khac biét twong dbi cua truong dong chay
ctia mua kiét so véi mua 1ii. O thoi ky cudi pha tridu 1én
va nude 10n, van tdc dong chay kha nho, sy anh huong
ctia khdi nudc song vao thoi diém nay rat han ché nén
khéi nuée bién xam nhap sau hon vao phia trong cac
ctra song. Thoi gian chuyén pha giita nude 16n va thoi
diém triéu xudng kha nho, trong khoang 2 gio, déng
chu ¥ 1a trong thoi diém nudce 16n truong dong chay &
ving cira song ven bién kha dong nhét vé hudng giita
cac 16p nudc ting mit va day (hinh 6).

a) Dong chay tcing mat b) Dong chay tang ddy
Hinh 6: két quad mo phong trwong dong chay tang mdt
vd tang déay mia kiét trong pha triéu lén
Mua kiét - pha triéu xuong: khi pha triéu xudng,
dong trieu khong con manh nhu vao thoi diém tricu Ién
nén dong chay tur trong song chiém uu thé, diéu nay
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thé hién rat rd nét & khu vuc trude cic ctra song. Su
suy giam cua dong tridu vao pha tridu xudng s& c6 tac
dong lam tang kha nang phat tan d§ duc tur trong song
ra phia ngoai bién (hinh 7).

e ! o i

a) Dong chay tang mat b) Dong chay tang déy
Hinh 7: keft qua mo phong truong dong chay t'a;ng mat
va tang day mua kiét trong pha triéu xuong

M@ phéng qud trinh lan truyén dé duc

Mua li: sy lan truyén va phan bd do duc & vung ctra
song ven bién phu thudc rat 1on theo pha dao dong cuia
muc nudce triéu, trong pha tridu 1én truong dong chay
¢6 hudng tir bién 14n vao cac cira sdng, vi vy ving co
ham lugng do duc cao bi déy vé phia sat bo. béi véi
cac cua song 16n, do dong chdy tir song ra manh hon
dong tridu nén dong buin cat tir cac cira song phat tan ra
ngoai c6 pham vi rdng 15-30 km, vung c6 ham lugng
d6 duc cao (16n hon 300 mg/l) phan bd chu yéu tai cac
ctra song nhu Van Uc, Ba Lat va mot phén trudc cua
Lach Tray va ctra Cam (bang 2), chénh léch d6 duc
gifta tang mat va day khong 16n do sy x4o tron bun cat
clia qua trinh dong lyc manh mé cia ca dong triéu va
dong chay trong song (hinh 8).

Badng 2: Jét qud tinh toan gia tri dé duc tai mot $6 Vi tri trong mua lii

Vi tri trich it i Gia tri d()‘dl_lc te:xi cac thoi diém ‘p (mg/l) i
Triéu lén Triéu xuong Dinh trieu Chdn trieu

Cira CAm 148 230 120 252
Cira Lach Tray 130 200 95 250
Phia tay Cat Hai 125 275 80 270
Ngoc Hai 20 125 15 150
Bii tim 1 15 63 10 48
Bii tam 2 11,5 6 9.8 55
Hon Diu 7 18 5 37
Nam D6 Son 9 44 5 67
Bang La 87 10 58 2

vin Uc 220 364 195 380
Thai Binh 50 220 20 185

Tai khu vuc bién nong ngoai cac cira song, dong
chay bi thuy tridu chi phdi va tic dong ciia dong song
trong khu vuc doi song vo. Cang ra xa ddi song va, vai
tro cua dong triéu cang ting, dong vai tro cha yéu. Khi
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triéu dang, dong chay dién bién phirc tap hon bdi ving
nude quan, dong chay 1a dong 1ii va dong tridu tranh
chap nhau, khdi nude 1ii mang sa bdi dugc ddy nguoc
lai phia b, don ép vao cira song, gop phan lam ling
dong nhanh bun cat lo [ing & nhiing noi thuan lgi co
tdc 46 dong chay nho. Hién tuong chay quéan xuat hién
manh & cac lu(‘”)ng lach phu hai bén long dan chinh,
g6p phan lam ting kha ning ling dong bun cat, dy
1a nguyén nhan thanh tao cac déi cat, con ngadm & cac
clra s6ng va khu vyc 1an can. Trong pha tridu xudng,
su phan tan d¢ duc tur luc dia ra phia ngoai vung ctra
song ven bién khu vuc nghién ciru thé hién rd. Dudi
tac dong cua truong dong chay, dong d6 duc khong
chi lan truyén ra phia ngoai bién ma con cé xu huéng
dich chuyén nhiéu vé phia nam - tdy nam theo huéng
di chuyén cta cac khdi nudc song. Khu vuc ¢ ham
luong d6 duc cao ngodi viing sat cac cira sdng con xuat
hién & ving ven bd ban dao D6 Son (ca phia bic va
phia nam). Trong khi do, cac khu vuc nhu phia nam
Cat Hai va Cat Ba c6 ham luong d6 dyc thap, diéu nay
cho théy dong do duc tur cac song thudc khu vuc tinh
toan it c6 kha ning anh huong dén nhitng khu vuc nay.
Két qua mo6 phong ciing cho thdy, sy lan truyén cia
d6 duc trén ting mat nhanh hon so véi tang day, dang
cha ¥ 1a khu vuc ven bo phia bac ban dao D6 Son ham
luong tram tich ¢ 16p nudc mat 16n hon rat nhidu so
voi 16p day.

d) Thoi diém nude lom

¢) Thoi diém nudc rong

Hinh 8: két qua mé phéng qua trinh lan truyén do duc trong mua lii
tai khu vuec cdc cira song va vung ven bién khu vuc nghién ciru
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Mua kiét: trong mua kié¢t luu luong va dong chay tur
trong song gidm nho nén trong pha tridu 1én khbi nude
bién c6 ham luong do duc thap (5-10 mg/l) sé& tién sau
vao cac clra song trong khu vuc, nhét 1a cac song co
luu lugng dong chay nho nhu song Lach Tray va Thai
Binh. Trong pha triéu xudng, dong chay va dong bun
cat tir trong song c6 diéu kién thudn loi dé phat tan ra
phia ngoai ving ven bién. Tuy nhién, do dong chay va
dd duc trong mua ki€t nho nén sy lan truyén do duc tur
céc ctra song ra phia ngoai bién bi han ché di rat nhiéu.
Vung nudc c6 do duc tuong dbi cao (30-50 mg/l) ciing
chi tap trung tai cac khu vuc sat bo cac cira Cam, Lach
Tray va Van Uc (bang 3).

Bang 3: két qua tinh toan gia tri do duc tai mot 56 Vi tri trong mua kiét

L " Gid trj d dyc tai cac thoi diém p (mg/l)
Vi tri trich xuat 3 5 3 = y
Triéu lén Triéu xuong Dinh trieu Chan trieu
Cira Cam 29,0 27,5 12,0 31,0
Cura Lach Tray 25,5 20,0 17,0 20,0
Phia tdy Cat Hai 27,5 29,0 6,0 44,0
Ngoc Hai 4,0 7,0 1,0 34,0
Bai tam 1 3.0 3,0 1,0 17,0
Bai tim 2 0.8 0,5 0,6 40
Hon Déau 0.8 03 0,7 0,9
Nam D$ Son 15 04 03 03
Bang La 4,5 0,5 1,3 0,1
Vin Ue 38,0 40,0 23,0 70,0
Thai Binh 8,0 14,0 4,0 35,0

Ngoai ra, do anh hudng cua truong dong luc va tac
dong cua gio dong bac trong kiét (mua kho) nén dong
duc tir cac cira song c6 hudng di chuyén chu yéu tir
phia d6ng bic vé phia tiy nam va c6 pham vi nhé hon
so voi mua li. Ham luong do duc ¢ tﬁng day 16m hon
tAng mit trong ca pha triéu 1én va triéu xudng (hinh 9).

d) Thoi diém nuée lom
Hinh 9: két qua mé phong qud trinh lan tru){én do duc trong mua kiét
tai khu vuc cdc cira song va vung ven bién khu vuc nghién ciru

¢) Thoi diém nude rong
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Két luan

M hinh toan 3 chiéu Delft 3D la mot cong cu manh
c¢6 thé mé phong tdt cac qua trinh thuy dong luc dong
chay va van chuyén bun cat, trAm tich & khu vuc cua
song ven bién. Két qua nghién ctru cy thé cho khu vuc
ven bién D6 Son - Hai Phong da 1am 16 co ché tuong
tac dong lyuc gitra dong chay trong song, ngoai bién, mo
phong duge cac qua trinh van chuyén bun cat, huéng
lan truyén va phan b d6 duc trong khu vire. Trén co s&
cac két qua nghién ctru cia mé hinh, c6 thé dua ra cac
giai phap cong trinh phi hop nham diéu chinh huéng
van chuyén bun cat, lan truyén do duc tur cac ctra song
ra xa cac bai tim cua khu du lich D6 Son dé gop phan
cai thién hién tuong nudce duc ¢ cac khu vuc nay.

Loi cam on

Ngi dung ciia bai bdo la mét phan két qua nghién
citu ciia dé tai cap nha nuwde “Nghién ciru co sé khoa
hoc va dé xudt cdc giai phdp nham cdi thién hién
twong nuée duc ¢ ving bién Do Son, thanh phé Hdi
Phong” (md s6 KC08.34/11-15) do Phong thi nghiém
trong diém quoc gia vé dong luc hoc song bién (Vién
Khoa hoc thuy loi Viet Nam) thyc hién nam 2014-2015.
Chung toi xin tran trong cam on Bo Khoa hoc va Cong
nghé da tai tro kinh phi dé thwc hién nghién ciru nay.

Tai liéu tham khao
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Nghién ctiu hoa long cat Mung Phéng, Dién Bién
chiu tai trong chu ky khdng thoét nudc

Nguyén Hong Nam'", Nguyén Chi Linh?, P§ Son Mai'

"Truong Dai hoc Thuy loi
’Chi cuc Thuy loi Ha Nogi

Ngay nhdn bai 2.11.2015, ngay chuyén phan bién 13.11.2015, ngay nhan phan bién 12.1.2016, ngay chip nhéan ding 18.1.2016

Nghién ciru kha ning hoéa Iéng ciia cat Muwong Phiing, Pién Bién dwoc tién hanh béi mat loat thi nghiém
3 truc dong trong diéu kién khong thoat nuéc. Cac miu cat hinh tru c6 dwong kinh 50 mm, chiéu cao 100
mm dwoc ché bi theo phwong phap mwa cat trong khong khi v6i hé s6 réng ban diu 6 trang thai chit vira.
Cic két qua thi nghiém cho thiy, c6 thé xic dinh hop Iy quan hé giira ty s6 wng suit chu ky véi s6 chu ky
gy héa 16ng ng voi cac dicu Kién dd chit khac nhau. Két qua nghién ciru hiru ich cho viéc dw bao héa

16ng do dong dat manh ddi voi cac dap vat liéu dia phwong & tinh Pién Bién.

Tir khéa: cdt, ddp vit ligu dia phwong, dong dit, héa long, tdi trong chu k.

Chi sé phén logi 2.1

Study on the liquefaction of sand at
Muong Phang, Dien Bien subjected to
undrained cyclic loading

Summary

A study on the liquefaction possibility of
sand samples at Muong Phang, Dien Bien
was implemented by a series of undrained
cyclic triaxial tests. The cylindrical
specimens of sand with diameter of 50
mm, height of 100 mm were prepared
by air pluviation method with the initial
void ratio at medium dense state. The test
results showed that it could be accurately
determined the stress ratio with cyclic
number causing specimen liquefied at
different conditions of density. The results
would be wuseful for the liquefaction
prediction at the in-situ dams subjected to
strong earthquakes in Dien Bien province.

Keywords: cyclic loading, earthquake, in
situ dam, liquefaction, sand.

Classification number 2.1

* Tac gia lién hé: Email: hongnam@wru.vn
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Pat van de

bap vat liéu dia phuong (loai dap st dung vat li€u dat,
da tai chd) dang duoc ung dung rong rii nho wu diém vé
gia thanh xay dung. Trén thé gidi co nhiéu dap vat liéu dia
phuong dugc xay dung tai nhitng khu vuc cé hoat dong dia
chén, trong d6 mot sb dap do dat trén nén dét c6 kha nang
hoa 16ng nén di xay ra cac su c¢6 nhu: dap Sheffield (1925)
[1], dap San Fernando ha (1971) [2].

Theo Trung tam Pia ly Viét Nam, Vién Khoa hoc
Viét Nam (1992), trong vong 100 nam da co6 118 tran
dong dat xay ra & ving Tay Bic. Cac tran dong dat cip 7
(M = 5,1-5,5) xay ra thuong xuyén hon, vi du cac tran dong
dat cép 7 tai Lai Chau nam 1914, Dién Bién nam 1920 xay
ra trong dat gdy Lai Chau - Pién Bién, dong dat Son La
nam 1926 trong dut giy Son La, dong dat Ta Khoa cép 6-7
(M = 5) va mdt s tran cip 7 1a du chan cia dong dat Tuin
Gido nam 1983. Céc vung co nguy co xay ra dong dét tir 6,0-
7,0 do Richter ¢ Viét Nam gdm: d6i dut gy trén hé thong
song Hong - séng Chay; doi dut giy Lai Chau - Dién Bién;
ddi song Ma, Son La, song Da; déi Cao Bfmg, Tién Yén; déi
Rao Nay - song Ca; d6i Pakrong - Hué; déi Truong Son;
d6i song Ba; d6i ven bién mién Trung... [3].

Céc tinh vung Tay Bic nhu Dién Bién, Lai Chau, Son
La thuong chiu anh hudng ciia dong dat v6i tin sudt cao so
voi cac dia phuong khac trén ca nudce. Tai cac khu vuc nay,
nhu cau xay dyng dép bang vat liéu dia phuong ngay cang
tang. Tuy nhién, ¢ vi tri long song, nén dap thuong co tang
cat voi chidu day 16n, nhung theo ho so thiét ké mot s cong
trinh cho thay, 16p cat 1ong song thudng chi duoc boc bo
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mot phén. Trong diéu kién dong d4t manh, nén cat bio
hoa nude co kha nang hoa 16ng, lam mat an toan dép,
do d6 nhitng nghién ctru vé kha nang hoa long cua cat
nén dap 1a rat can thiét.

Phuong phap nghién ciu

Thi nghiém dugc thuc hién tai Phong thi nghiém
bia ky thuat dong dat, Truong Pai hoc Thuy loi,
trong khuon kho cua dé tai cip nha nudc mi sb
K(C08.23/11-15. Nghién ciru str dung hé thng thiét bi
thi nghiém 3 tryuc dong, model DTC-367D cua Cong ty
Seiken (Nhat Ban), da dugc nha san xuét kiém nghiém,
v6i thong s6 ki thuat: thiét bi gia tai dong cho cac tin
sb tai thuc té trong pham vi tur 0,001 dén 1 Hz; dau
do tai trong cong suat 2 kN, c6 kha nang chéng nudc
dugc lap truc tiép trén ndp mau, phia trong budng 3
truc (hinh 1).

Hinh 1: mdu cat trong buong 3 truc

Céac mau cat thi nghiém duoc 1ay tai khu vuc chan
nui Pa Don, xa Muong Phang, huyén Dién Bién, tinh
bién Bién c¢6 cac chi ti€u co ly nhu sau: G = 2,62;
e ..~ 1,139 e =0,598; D, = 0,81 mm; D = 0,23
mm; C = 3,522; C_= 0,947 theo ti€u chuan ASTM
D422-63 [4]. Trong d6, D10, D60 lan luot 1a duong
kinh hat tuong tng véi ham luong phan tram tich liy
bang 10%, 60%; G_ 1a ty trong hat; C, 1a h¢ s6 khong
déng nhat; C,la chi sb6 nén €p; €,
cua dit roi & trang thai xép nhat, chit nhét. Puong
cong cép phéi hat cua cat Muong Phang, Dién Bién
duoc thé hién trong hinh 2 (mot s6 hat c6 duong kinh
> 2 mm chiém ty trong nho trong cac mau cat da duoc
loai bo).

e . 1la h¢ so rong
min

TAP CHI

HOA HOC ||,
ONG NGHE |16l Napy 58 72016
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Hinh 2: cheong cdp phdi hat cat Miong Phing

Cac mau cét hinh try (duong kinh D = 50 mm,
chiéu cao H = 100 mm) thé hién trong hinh 1, duoc
ché bi theo phuong phap mua cat trong khong khi dé
c6 cung do chat tuong ddi ¢ trang thai chat vira. Cac
mau duoc ché bi ¢ 3 d6 chat D khéc nhau la: 53,3-
53,5% (4 mau); 58-58,2% (2 mau); 64,8-67% (2 mau).
Hé s6 rong sau khi ¢6 két dédng hudng e, =0,777-0,851
(bang 1).

Bdng 1: cdc mdu cdt thi nghiém

Duing kinh | Chiéucao | Hg so | Do chat Ty sb iing

Tén miu ban dau ban dau rong | twong doi | suatchuky
D, (mm) H, (mm) [ D, (%) CSR
CDB-01 50,21 98,77 0,851 533 0,271
CDB-02 50,28 98,71 0,850 53,5 0,245
CDB-03 50,21 98,59 0,850 53,5 0,191
CDB-04 50,21 98,70 0,851 53,3 0,158
DB-07 50,03 99,98 0,825 58,0 0,188
DB-02 50,02 100,55 0,789 64,8 0,226
DB-03 50,03 100,31 0,824 58,2 0,257
DB-04 50,03 99,76 0,777 67,0 0,284

Sau khi st dyng khi CO, tham nhép, mau thi nghiém
duoc bao hoa nudce, dat hé so ap luc nudce 16 rong B =
Au/Ac,> 0,95 (Au la ap lyc nude 16 r6ng du va Ao, la
suc khang xuyén dau miii & cung do sau). Ti€p theo,
cac mau cat chiu qué trinh ¢6 két dang hudng tai ap luc
100 kPa. Sau d6, mau chiu tac dung cua céc tai trong
chu ky hinh sin v&i tan s6 0,1 Hz v6i cac ty sd ung suit
CSR = 6,/2c_’ thay doi trong diéu kién khong thoat
nudce (trong do, 6’ la ing suat hi¢u qua ban dau; o, 1a
d¢ léch tmg suat theo phuong dirmg ¢ va ngang c,, voi
c,= 6, - 6,). Thi nghiém ket thic khi mau bi hoa long
sau mot s chu ky tai trong N . Di€u ki¢n hoa long xay
ra khi hé s6 ap luc nuée 16 rong du r = Au/c’>0,95
hodc bién dang doc truc bién do kép & > 5% theo tiéu
chuan Nhat Ban (JGS 0541-2000) [5].

25



Khoa hoc Ky thudt va Céng nghé

Két qua thi nghiém va thao luan

Cac két qua thi nghiém dién hinh cho miu cat
CDB-03 ¢ trang thai chat vira e = 0,850 chiu tai trong
khong thoat nude tai o = 100 kPa voi CSR = 0,191
duogc thé hién trong hinh 3 théng qua cic quan hé nhu:
CSR~N;r ~N;eg ~N;q~p’;q~¢g var ~g; trong
d6, q 1a do léch ung suit (= o ), P’ 1atmg sut chinh
hi¢u qua trung binh, ¢ _1a gia tri bién dang doc truc bién
do kép, N 1a s chu ky tai trong gay hoa léong. Hinh
4 thé hién két qua tuong ty d6i voi mau cat DB-02
nhung c6 do chat twong ddi 16n hon véi CSR = 0,226.
Mau DB-02 bi héa léng nhanh hon miu CDB-03 vi
mau DB-02 chiu ty sb tmg suat 16n hon, mic du mau
DB-02 chit hon mau CDB-03.

CDB - 03;6'c=0'0=100kPa; e = 0,850 CDB-03

0,2 o'c=0c'0=100kPa
T
i “ ‘Hd\ M il
T -
S} (fA jil \“‘ I ‘w \Ww w“
w L
02 ‘ ‘ 0’0(; 10 20 30 40 50 60 70 80 90
0 10 20 30 40 50 60 70 80 90 N
N
CDB-03 CDB-03; 6'c=6'0 = 100kPa; e = 0,850}
4_ - —_— U
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o e=0850 o
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g o $ 0
= 3
-40
-4 -50
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Hinh 3: két qua thi nghiém tai trong chu ky khong thoat mrdc
doi voi mau cat CDB-03

Céc hinh 3 va 4 cho thay, trong cung dic¢u kién ap
luc budng khong doi, ap luc nudc 16 rong du, thong
qua hé so ap luc nudc 16 rong r_tang khi so chu ky tai
trong N ting cho dén khi mau bi hoa 16ng hoan toan.
Mat khéc, khi ty s img suat CSR tang, so chu ky tai

trong N_ giam.
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Hinh 4: két qua thi nghiém tai trong chu ky khong thodt nudc
ddi véi mdu DB-02
Hinh 5 thé hién duong cong héa 1éng (CSR~N)
duoc xay dung dbi voi cac mau dat cat CDB-01, CDB-
02, CDB-03 va CDB-04 c¢6 cac gia tri d§ chat tuong
ddi xap xi nhau, D_= 53,3-53,5% (bang 1).
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Hinh 5: dwong cong hoa long cua cat Mwong Phang

Tir d6 thi hinh 5 ta thay, cac dudng CSR~N_ tmg
véi muc bién dang kép doc truc khac nhau ¢ = 1%,
2%, 5% var, = 0,95. Nhu vy, s6 chu ky gdy hoa 16ng
N, tai muc bién dang kép g, = 5% va s6 chu ky gy
héa long N tai muc ap lyc nudce 16 réng du r =095
c6 gia tri gan gidng nhau. Tai ty s6 ing suat nho hon,
CSR = 0,158 (miu CDB-04), s6 chu ky tai trong tng
véi cdc mic g = 1%, 2%, 5% va r,= 0,95 thay doi
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khong dang ké. Tir dé, ta co thé két luan, duong cong
hoa 16ng c¢6 hinh dang phi hop véi cac két qua da cong
bd dbi voi cac loai cat khac nhau [6].

Céc két qua nghién ctru thuc nghiém nay cung cap
s6 lidu dau vao can thiét & mo phong bai toan hoa
long dép vat liéu dia phuong, cu thé trong nghién ciru
nay la tai khu vuc xa Muong Phang, huyén Dién Bién,
chiu tai trong dong dit manh theo phuong phap phan
tr hitu han.

Két luan

Két qua cac thi nghiém 3 truc dong trong diéu kién
khong thoat nudc trén cac miu dat cat Muong Phing,
Dién Bién cho thiy, c6 thé xac dinh hop 1y cac dic tinh
hoa 1ong nhu sy bién thién ap lyc nudc 16 rdng, bién
dang, diéu kién hoa long theo cac chu ky, d lon tai
trong khac nhau. Tir d6, c6 thé xdy dung duoc duong
cong hoa long.

Nghién ctru thuc nghiém cung cip s6 liéu dau vao
gitup cong viéc tinh toan du bdo kha nang hoa long cua
dap vat liéu dia phuong chiu tai trong dong dat manh.
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Loi cam on

Nghién cuu dwoc thuc hién trong khuon khé cua
dé tai khoa hoc cdp nha nuwée ma sé KC08.23/11-15,
thuoc Chuong trinh KC08/11-15. Cac tac gia chan
thanh cam on Bo Khoa hoc va Cong nghé da tai tro
kinh phi cho viéc thuc hién aé tai nay.
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Khoa hoc Ky thudt va Céng nghé

Nghién ctiu, thiét ké, ché tao méy bua thy lvc MHP-01
dong coc ho lan dudng 6 o
Nguyén Binh’, Nguyén Hitu Chi

Truong Pai hoc Giao théng Van tai

Ngay nhdn bai 14.10.2015, ngay chuyén phan bién 20.10.2015, ngay nhan phéan bién 25.11.2015, ngay chap nhan dang 30.11.2015

Bai bao trinh bay két qua chii yéu ciia dé tai khoa hoc: “Nghién ciru thiét ké ché tao mdy biia thity livc MHP-
01 dong coc hé lan du’ang 0 t6”. Tur viéc chon phuwong an phu hgp, dé tai da tién hanh tinh toan xac dinh
cac thong s0 va thiét ké cac cum, cac chi tiét; xay dung quy trinh ché tao may. May da duoc ché tao thanh
cong v6i nhiéu wu diém so véi may tuwong tu nhap ngoal vé cac chi tiéu kinh té va ky thuat. Day la dé tai
diu tién ¢ Viét Nam dwoc hoan thanh theo Thong tw s6 02/2015/TT-BKHCN ngay 6.3.2015 ciia B Khoa
hoc va Cong nghé vé viéc thwe hién nhiém vu khoa hoc va cong ngh¢ khong sir dung ngan sach nha nuwée.

Tur khéa: dong coc, dwong o6 to, ho lan, may bua.

Chi s6 phdn loai 2.3

Research into designing and manufacturing
hydraulic hammer machine MHP-01 for
pilling of wear resistant along auto roads

Summary

This paper presents the main results of the
scientific project: “Research into designing and
manufacturing hydraulic hammer machine MHP-
01 for pilling of wear resistant along auto roads”;
from the selection of suitable plan, the research
calculated and determined the parameters,
designed the machine components and constructed
machinery manufacturing processes. The machine
has been manufactured successfully with many
advantages compared with similar imported
machines in terms of the economic indicators and
techniques. This is the first project in Vietnam
which has been completed according to the Circular
02/2015/TT-BKHCN of Ministry of Science and
Technology signed 6.3.2015 on the implementation
of scientific projects not using the State budget.

Keywords: auto road, hammer machine, pile driving,
wear resistant.

Classification number 2.3

*Tac gid lién hé: binhthuan2356(@gmail.com
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Pat van de

Heé thong ho lan duong 6 t6 gop phan quan trong
dam bao an toan giao thong cho nguoi va phuong
tién luu thong trén duong, chung duoc st dung nhu
dai phan cach ctng giita hai chiéu ctia dudng cao
toc va 1a hé théng chin an toan trén duong déo hiém
trg. Trén thé gidi, viéc xdy dung hé thdng ho lan
dugc thyuc hién bang cac may chuyén dung cua cac
nudc nhu Nhat Ban, Italia, Trung Quéc. ..

O Viét Nam, tir nam 2014 mot sé doanh nghiép
da st dung may dong coc hd lan nhap cua Trung
Qudc dé thi cong trén tuyén Qudc 16 3, nam 2015
thi cong trén Qudc 16 1 dé dong coc dng @141 mm
dai 2,1 m; dong sau 1,2 m; nho cao 0,9 m. Coc dugc
dong truc tiép trén nén dat dép k = 0,95-0,98 [1].

Céc méay nay cho ning suét tuong ddi cao, tuy
nhién két ciu may con thiéu vimg chic, anh huéng
dén qua trinh dong coc. Do nhu cau cua thyc té thi
cong ngay cang can nhiéu may c6 chat lucmg t6t
hon va xu hudng can lam chu cong nghé; dong thoi
tich cuc trién khai Thong tu 02/2015/TT-BKHCN
cua Bo Khoa hoc va Cong nghé¢, Bo Giao thong
Van tai da phé duyét thuc hién dé tai DTDN LH-
CMC 01 theo hinh thirc “x hoi h6a” nham nhanh
chong dua san pham vao thuc té san xuat, gop phan
day nhanh tién d¢ hoan thién cic tuyén duong giao
thong quan trong.

Cong ty TNHH San Xuét va Thuong mai Linh Ha



Khoa hoc Ky thuat va Cong nghé

va nhom nghién ctru cua Truong Pai hoc Giao thong
Van tai da tién hanh nghién ctru thiét ké ché tao mot
mau may dong coc ho lan nham khic phuc cac nhuoc
diém ctia may nhap ngoai. D¢ tai di dugc Hoi dong
khoa hoc B Giao thong Van tai danh gia dat 90/100
diém vao ngay 21.8.2015.

Noi dung nghién ciu

Nghién civu chon dang va thiét ké tong thé mdy
bua thuy lwc MHP-01 dong coc h lan duwong 6 to

Pé chon duoc dang may cho viéc thiét ké, cac tac
gia da nghién ctru va lap dugc so do phan loai cac may
dong coc hd lan nhu sau [1]:

Bau bua thiy e
coc

Gén cdu nhd

Tei thiy e

Co céu nang
bla

Khung xe
chuyén dung

Cén treo bia

‘ Dang cét H Hai thép chir U |
‘ Treo giiF o6t }_.| Xi lanh thiy Iwc |

Quay 180°
Quay 3600

‘ Khéng ‘

So do phdn logi theo ddc diém cau tao may dong coc ho lan
Qua phan tich vu, nhugc diém cua cac loai may nhu
so do6 trén, nhom tac gia da chon duogc loai may c6 cau
tao tong theé nhu hinh 1.
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Hinh 1: cdu tao chung mdy déng coc hd lan dwong 6 16 theo hudng thiét ké

1. Banh xe di chuyén ldp trén khung co s6; 2. Khung ngang di
trueot; 3. Khung lién két can chinh véi may; 4. B lam mat dau thiy
lwe; 5. Thanh giit can ndng biia; 6. B¢ dé né dong co; 7. Can treo
bua; 8. Mai che; 9. Den tin hiéu; 10. Xilanh diéu chinh do nghiéng
cdn; 11. Bong co diezel; 12. Dén chiéu sang; 13. Cot dan huong
bua; 14. Bua thuy luc; 15. Pdu dong coc; 16. Choong rit coc; 17.
Coc; 18. May phat dién
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Viéc rut coc s€ dugc tien hanh trong hai truong hop:
coc dong vao vi tri c6 vat can cing khong thé xuong
duogc; rat coc cii khi cdi tao, mo rong 1€ duong.

Tinh todn xdc dinh cdc thong sé chinh ciia mdy
MHP-01

Trong khuon kho cua bai bao, nhom tac gia chi
trinh bay phuong phap tinh toan cac thong sé chinh
cua may [2].

Xac dinh luc tac dung 1én may khi di chuyén trén
duong:

- Xac dinh lyc can lan: P, = £.G (kG)

Trong do: G - tai trong tac dung Ién banh xe (kG);
f - hé sd luc can lan.

- Xac dinh lyc can khong khi: P = K.F.v? (kG)

Trong do: K - hé s6 can khong khi, F - dién tich chiu
I can khong khi, v - téc d6 di chuyén ciia may.

Trong k¥ thuat quen dung thir nguyén km/h nén ta
c6: P =KFv¥/13

- Xac dinh luc can leo ddc: P. = %l =+ G

Do dbc i mang ddu duong khi leo déc va ddu 4m khi
xudng ddc. Ly d6 doc ciia duong 1a i = 16% khi may
MHP di chuyén trén dudng nii.

- Xéc dinh lyc can quén tinh: Pj =m.j (kG)

Trong d6: M - khéi lugng cia xe (G/g); g - gia tbe
trong truong (9,81 m/s?); j - gia téc khoi dong may
j =dv/dt.

- Xac dinh lyc kéo ctia may: cong suat N cua dong
co 1ép trén may tao nén mot mé men M tai truc khuyu
cua dong co. Gitta N va M ¢6 lién hé: N = M.o/75
(Hp). Trong d6, o 1a tbc d6 goc cua truc khuyu cua
dong co, co lién hé véi sb vong quay cta dong co n
(vong/phut): @ = ©tn/30.

- Xac dinh lyc bam dinh cua banh xe voi mat duong:
luc bam 16n nhit ty 1¢ thuan voi trong lugng tac dung
trén bénh'xe chu dong G, : Tl’nax = ¢.G, (kG). Trong do,
¢ 1a h¢ sO bam (tirc 1a h¢ sO ma sat) gitta banh xe va
mat duong.
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Nhu véy, diéu kién chuyén dong ciia may vé mat
lycbamla: P<T,_ =¢.G,

max

Thiét ké khung xe co sé

nghiéng vé phia sau, nghiéng vé phia trude. Do véy, hé
thong cdt va gia do can dugc xét theo cac so do tinh
trén hinh 4.

Két qua tinh bén khung xe co s& may dong coc ho T—T
lan duong 6 t6 bang phan mém SAP2000 dugc thé ||
hién trén hinh 2 va 3 (xét cho trang thai bat loi nhat 1a \‘

khi rat coc). ‘

Hinh 2: biéu d6 mé men uén M _ cua khung co so khi rit coc

Hinh 3: biéu d6 mé men xodn khung khi riit coc
Lwa chon dau bua thuy luc
bau bua thuy luc 1a co cau tao luc dong coc trén

may. Pé tai da nghién ctru lya chon dugc loai bua cua
Han Quoc ¢6 céac thong so chinh nhu sau:

- Ky hiéu: RHB 305-E

- DPuong kinh choong: 60 mm

Luc dap danh nghia: 3500-6000 kG
- Tan s6 va dap: 35-65 lan/phit
Trong lugng: 260 kg

Thiét ké hé thong két ciu thép ciia by cong tic
dong coc

Xac dinh luc tac dung lén hé théng cot va gia do:
trong qua trinh dong coc, hé thdng cot va gia d& cua
may chiu lyc tac dung thay ddi vé phuong va chiéu tiy
theo cac trang thai dong coc: theo phuong thang ding,
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Hinh 4: so' dé tinh hé thong cét va gia do

Xac dinh lyc can dong coc: do coc 1a ong thép rong
nén chu yéu 1a c¢6 luc can dinh bam cta nén vao coc
dugc xac dinh nhu lyc bo than coc khi dong vao nén.

F =8Sq (kG)

Trong do:

S =8§,+S, 1a dién tich tiép XUc cla coc voi nén
S, - dién tich tiép xUc mat ngoai cua coc voi nén
S,=n.D.H=3,14.0,141.1,2=0,53 m’

S, - dién tich tiép xUuc mat trong cua coc voi nén
S, =n.dH=3,14.0,13.1,2 = 0,489 m*
H = 1,2 m la chiéu sau doéng coc vao nén

q - hé s can riéng 16n nhat trén coc khi nén kho va
dat cing (kG/m?): q= 2500 kG/m?

Vay:

F _=8.q, +S,q,= 0,53.2500+0,489.0,15.2500 =
1508 (kG)

Thiét ké hé thong truyén dong thiy lwc va diéu
khién mdy

Hé thdng truyén dong thuy luc va diéu khién may
MHP-01 c6 nhi€ém vu thyc hién céc thao tac trong
qua trinh 1am viéc cua may. Hé théng nay gém cé: bo
ngudn thiy lyc gdom: thing dau (2), bo loc dau (1),
bom thuy luc (23), van an toan (22), dong hd do ap
sudt (21) va két lam mat dau (4).

Bom (23) duoc dan dong boi dong co diesel qua bd

truyén dai c6 nhiém vu cp dau thuy luc cao ap téi cac
xilanh va mo to thay luc.

Céc xilanh thuy lyc thyc hién céc thao tac:
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- Nang ha can treo bua (xilanh 15) dé dua bua
chup vao dau coc;

- Dich ngang khung trén (xilanh 14) dé dich bua
va coc vao dung vi tri;

- Diéu chinh goc nghiéng cot (cap xilanh 12) (jé
dong coc ding theo phuong thang ding khi nén doc
nghiéng.

Hai mo to thuy lyc cé nhiém vu:

- Di chuyén may tién, lti (mé to 17);

- Quay may phat dién han (mo to 7);

5 van phan phéi (5), (12), (13), (16), (18) diéu khién
béng tay c6 nhiém vy diéu khién su hoat dong cua 3
cum xilanh va 2 mo to thay luc.

Hinh 5: so' dé hé thong thity hee may MHP-01

1. B¢ loc dau; 2. Thimg ddu; 3. Puong ong hoi dau; 4. Két lam
mat; 5. Van phdn phéi diéu khién biia va mé to- mdy phdt dién han
(dimg chung); 6. Puong ong hoi dau ciia mdy phat dién han, 7. M6
to' quay mady phat dién han; 8. Ong cdp ddu cao dp cho biia thity le;
9. Pau biia thiy lwc déng coc; 10. Puong ong hoi dau ciia biia thity
lwee; 11. Cap xilanh diéu chinh géc nghiéng cét; 12. Van phdn phéi
diéu khién xilanh chinh géc nghiéng can; 13. Van phdn phoi diéu
khién xilanh dich ngang khung trén bg cong tac; 14. Xilanh dich
ngang khung trén; 15. Xilanh ndng ha can treo biia; 16. Van diéu
khién xilanh ndng ha can treo biia; 17. M6 to di chuyén may; 18.
Van phdn phoi diéu khién mé to di chuyén; 19. Puong dau thap dp;
20. Puong ddu cao dp; 21. Pong ho do dp sudt; 22. Van an todn; 23.
Bom ddu

Luwa chon dpng co din djng may MHP-01

Cong suat danh dinh can thiét cua dong co ding dé
dan dong mo to di chuyén may, cac xilanh va bta thuy
luc theo so do hinh 6.
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Mé to
dichuyénmay N,

Cacxilanh

Nanghacén
treoblaN,g

Dich chuyén
may Nyg

Béngco Bom Van
diesel ——= tongNg — phén
phéi

Buathly Iwe Ny, Gitredt Nyg

Hinh 6: so dé dan déng cong sudt tir dong co dén cdc bg cong tac

Két qua tinh toan cong suét can thiét cho cac thiét
bi cong tac nhu sau:

N,.=55kW

N, =35313kW

Trong qué trinh may 1am viéc xuit hién trang thai
tiéu hao cong suat 16n nhat khi: biia dong coc va xilanh
can treo bua co6 hoat dong; khi d6 can cong suat la:

N, =N, *N_ =16+5313=21313 kW

Vay cong suat danh dinh ctia dong co diesel phai la:
N, =N, =21,313 kW

Pé tai da chon dong co diezel IANGFENG D28-
7ZS1125 c6 cong suat 30 Hp.

Thiét ké hé théng ldi va phanh ham

Thiét ké hé thong ldi may MHP-01:

- Xac dinh lyc can quay vong cuia may MHP-01:
MHP-01 di chuyén bang banh hoi, khi di vao duong
cong may quay vong s€ phai chiu tdc dong cua lyc can

N, =16 kW
N2B< N ; N3B< NIB

IB

vh

R,

Trong d6: R, - ban kinh quay vong cua mdy (m),
R, =6 m; Mvh - md men can quay vong cua may (m)
dugc xac dinh theo cong thic:

M,=0¢.G,.L

Véi: ¢ - hé sb bam cia cac banh xe chu dong, trén
may MHP-01 ¢6 2 banh xe chu dong trén tong s6 4
banh xe; G, - trong lugng ctia may phan bo déu trén
cac banh xe chu dong G, = G_/2; L - khoang cach gitra
truc banh xe trudc va truc banh xe sau.

W, nhu sau: W, =

- Xéc dinh m6 men can quay vong:

M, =¢.G,.L

Trong do, gia tri h¢ s6 bam: ¢ = 0,7 tng vo1 mat
duong kho sach (¢ 16n nhét).

G, =G, /2=2600/2=1300 kG = 13000 N

L=18m

M, =0,7.13000.1,8 = 16380 (N.m)

So d6 hé thong 1ai cia may MHP-01 dugc trinh bay
trén hinh 7.
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Hinh 7: so' dé hé thong lai mdy MHP-01
1. V6 lang ldi; 2. Truc ldi; 3. O dé truc ldi; 4. Gidm toc chuyén
hieéng; 5. Tay don; 6. Thanh truyén; 7. Thanh ba ngang ldi; 8. Tay
don tru lai; 9. Truc lai; 10. Truc banh xe; 11. Banh lai

Thiét ké hé thong phanh ham cho méy MHP-01:

Khi ham, banh xe chu dong khong dugc quay va
trugt trén mat duong. Luc ham lon nhét phu thudc vao
hé sb ma sat giita 16p xe va mat duong: P=T =0.G

Xét cho truong hop khi tri s6 déc doc duong 16n
hon 4%.

P=T +P=0.G+iG=G(p=*1)

P =T +P =0,42600+416=1456kG

Déu cong (+) dung khi 1én dbc va dau trir (-) dung
khi xudng ddc.

So dd hé thong phanh hiam cia may dugc thé hién
trén hinh 8.

9a
b
12 10

Hinh 8: so @6 hé thong phanh ham ciia mdy

4. Truc chu dong; 5. Phanh ma sat; 6. Banh phanh, 8. Chét cudi
ban dap phanh; 9a. Ban dap; 9b. Pon phanh; 10. San may; 11. Lo
xo; 12. Chét treo phanh
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Xay dwng quy trinh ldp rdp mday MHP-01

Trén co s& két qua nghién ciru tinh toan thiét ké
va tap ban v& ma dé tai da thyc hién va chuyén giao
cho Cong ty TNHH San xuit va Thuong mai Linh Ha
(Gia Lam, Ha Noi), cac chi tiét may va cac cum thiét
bi da duoc ché tao va dugc tién hanh lép rap tai xuong
co khi ciia Cong ty theo so d6 hinh 9, tao thanh may
MHP-01 hoan chinh.

Hom dé, ghé ngéi 10

Khung mai che, coi dén,

= Hé théng lai may

Hé didu khién thiy luc

ac quy, day dién

Khung xe co Thing dé:ét‘hgél‘uc may =
Bau | 4y B cong tac 50 (G4 han s - :
bua nang ha bua: hai tru banh !
thay cén, cot, thanh lai) Ketlam mat dau thay lue |}
Itie e B XLTL - Bom thiy Iyc, puly quat gio ;
I H 2 5 . H
H 4 _‘I pR. H
Chay | | . :
wteoe | | 4ee-e- .I Khung ngang dwéi, | | Béng co Biezel |____I__ Cdc bé truyen :
\ & phanh chan H dai |
1 H
E Khung ngang 3 M4y phat 12V E
1| trénva xilanh 1 !
1| thiy e day H
! khung Hé di chuyén may M6 tG thily Iyc \
' - Truc - Pia xich zZ H
' - Banh xe - G&i do diehuyen
| H
| H
| |
"

Céc phu kién thdy lyc: zic ndi,
tuy & cac loai

Hinh 9 : so do ldp rdp may MHP-01

Chii thich:

1 dén 12 1a trinh tir ldp cdc cum va chi tiét khéng thé thay doi

Cum sau dat lén cum truoc

_______ > Phy kién ldp vio cdc cum
€¢----- > szp rdap co can chinh giita cac cum

Khung xe co so: la két cdu chinh dé ldp cdc thiét bi

Két qua dat dvoc

Sau 3 thang nghién ctu, tinh toan, thiét ké va 2
thang ché tao, may MHP-01 dau tién da duge hoan
thanh. May da dugc Phong thi nghiém vat tu thiét bi
cau duong qudc gia (Vién Khoa hoc va Cong nghé
Giao thong Van tai) kiém dinh tai hién truong dong
coc trén Qudc 16 1A va dat duge cac thong s6 k¥ thuat
nhu trong bang 1.

Bang 1: théng s6 kyf thudt ciia mdy MHP-01

Chiéu dai 2620 mm Chiéu rjng 2620 mm

Chidu cao 2620/3890 mm | Vét banh xe 1800 mm

Céng sufit djng 30 Hp Biia thity lyc Han Quéc

o

Trong lugng ba thiy lwe 260 kg Tée d9 di chuyén may 8-10 km/h

Tée dj dong coe 0,6-1,0 m/phut Bom thily lre P =200 at/1450 vong/phut
Han Québc

Ap suiit diu thiy lye 120 kGlem? Piu khién dién/thay lyc

Ac quy 100 Ah H¢ théng tin den higu va coi
hi¢u

Hé théng chiéu séng 3den H¢ thong mai che linh hoat | Thay ddi chiéu cao

Ban kinh quay Sm May phat han mét chidu 24V/4,5 KVA

Téng trong lugng may 2750 kg
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May MHP-01 di duoc chuyén giao cho Cong ty
TNHH Thanh Linh dé thi cong 14 km ho lan duong 6
to trén Quéc 16 5 va dugc don vi sir dung danh gia nhu
sau [3]:

- Nang suat dong coc cao hon, ciing virng hon may
cua Trung Quoc;

- Phu hop véi diéu kién Viét Nam: dé van hanh, chi
phi dau tu va khai thac thap;

- Trang bi may phat han di¢n thuan 1gi cho viéc thi
cong ma may cua Trung Quoc khong co;

- Gia bua c6 co céu diéu chinh do nghiéng dong
duge coc thang dung trén duong dbc;

- Cong tac bao dudng va sua chira thuan ti¢n;

- Ré hon may tuong duong ctia Trung Qudc tir 10-
15%.

Két luan

May MHP-01 13 san pham dau tién cta loai hinh
“de tai khoa hoc va cong nghé khong str dung ngan
sach nha nudc” & Viét Nam. May dugc ché tao trén co
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s& tinh toan thiét ké mot cach bai ban, thé hién duge
tinh méi, tinh ké thira va tinh sang tao. May da dugc
hoan thanh trong thoi gian ngin nho thyc hién theo
hinh thire “xi hoi hoa”, dam bao chit luong va da duoc
thir thach qua thyc té thi cong, dat cac thong sd thiét
ké, va quan trong 1a may lam viéc 6n dinh, ning suat
dong coc cao, van hanh thuén tién. Qua do, kh?mg dinh
duoc kha ning 1am chil cong nghé cua Viét Nam dé
tao ra san pham c6 chat lwong va gia thanh ré hon may
nhép ngoai.
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cua vat liéu compozit polyvinyl clorua/bét go

Nguyén Vii Giang", Thai Hoang, Tran Hitu Trung, Mai Pirc Huynh
Vién Ky thudt nhiét doi, Vién Han lam KH&CN Viét Nam

Ngay nhan bai 29.7.2015, ngay chuyén phan bién 3.8.2015, ngay nhan phan bién 8.9.2015, ngay chap nhan dang 11.9.2015

Vit liéu compozit nhwa nhiét déo - bot gb (BG) 12 loai vt liéu méi, dwge quan tAm nhiéu trong linh vue xay
dung, kién triic vi c6 nhirng vu diém: dd bén co hoc cao, bén thoi tiét, bén héa chit... Tuy nhién, loai vat li¢u
nay con ton tai mét s6 nhwoce diém can dwoc khic phuc: kha ning twong hop kém giira 2 pha nhua va BG,
dé ngz"'lm am, kém bén nhiét... Bai bao trinh bay két qua nghién ciru ché tao va khio sat mot s6 tinh chat (46
bén nhiét, tinh Iru bién, kha ning hap thu nwéc) ciia vat liéu compozit polyvinyl clorua (PVC)/BG. BG sau
khi bién tinh bing tetraethyl octosilicat (TEOS) da givip 1am ting kha ning twong hop giita 2 pha trong
c?mpozit do hinh thanh cic hat nano SiO, trén bé mit BG; cac nghién Cl'l’l,l vé tinh chit luwu bién da chi ra
rang, d§ cirng vat li¢u ting thong qua gia tri mo dun trir dgng hoc G’. Két qua phén tich nhiét cho thay,
nhiét do bat dau phan hity ciia vét liéu compozit sir dung BG bién tinh dwoc cii thién, tai 600°C khoi lwong
chit riin con lai ciia mAu ting 12%; dd hip thu nwéc ciing dwoc han ché. Nghién ciru nay dwoc ky vong sé
tao tién dé giup cai thién chit lwong vt liéu compozit, mé rong pham vi ing dung ciia ching trong nhiéu
linh vure ciia doi song.

Tir khéa: bt g6, compozit PVC/bét g6, dp bén nhiét, tinh chit lwu bién.

Chi s6 phdn logi 2.5

Nhirng nam gan day, vat liéu compozit BG (WPC)
trén nén nhya PVC da thu hat sy quan tdm cua cac nha
nghién ciru & Viét Nam va trén thé gii. Véi vu diém
nhu do cung 16n, kha nang chiu nudc cao, bén thoi tiét,
vat liéu WPC c¢6 chira PVC thé hién sy vuot troi so véi
WPC nén polyolefin thong thuong. Vat liéu nay co thé
duogc st dung 1am cira ra vao, cira s6... trong nganh
xay dung [3]. Tuy nhién, nhugc diém ciua PVC la nhay
nhiét do cao so vai polyolefin. Cac san pham phan hity
cua PVC gy ddc hai (nhu HCI dugc hinh thanh trong
qua trinh phan hity boi nhiét). Bong thoi, PVC va BG
tuong tac voi nhau kém do sy khac nhau vé cAu tao, cAu
tric va ban chat héa hoc. Vi vy, dé cai thién kha ning
tuong tac giita bé mit soi gd v6i nhya nén ciing nhu
nang cao tinh chit nhiét cho vt liéu, mét sd tac nhan
nbi d6i va cac chat xir Iy bé mit cho gb nhu cac silan da
dugc nghién ctru [4, 5]. Cac nghién ctru ndy chi ra rang,
vat liéu sit dung BG da qua xu ly khong nhiing cai
thién duoc dd bén nhiét ma con nang cao dang ké cac

pat van de

Nganh cong nghiép ché bién gd ciia nudc ta phat
trién manh mé trong hon mét thap ky qua nho nhu cau
tiéu thu trén thé gidi tang cao, chi riéng nam 2014 kim
ngach xuét khau dat 6,5 ty USD [1]. Cung véi dé, lugng
phé liéu trong san xuét ché bién gd ciing ting manh,
chiém ty 1& 45-63% thé tich nguyén liéu [2]. Phan 16n
lwong phé liéu nay bi thai ra méi trudng hodc dung cho
muc dich 1am chat d6t v6i gia tri kinh té khong cao.
BG ciing dugc xuit khau sang thi truong Trung Qudc,
Pai Loan, Malaysia, Thai Lan... nhung véi gia rat ré
(khoang 800.000 ddng/tan). Trong khi do, cac cong ty
thuong mai cua Viét Nam lai nhép khiu cac mat hang
san xudt tir vat liéu compozit nhya/gd tir cac nudc do
dé ban trong nudc voi gia cao. Do do, viée tan dung
nguén phé liéu BG trong nudc dé ché tao céac vat liéu
polyme compozit nhua/BG phuc vu trong cac nganh
cong nghiép san xuat vat liéu xay dung, kién truc, giao
thong van tai, nong nghiép. .. thay thé cic san phdm

nhap ngoai c6 ti€ém nang 16n vé khoa hoc, tinh kinh té
song song v&i viéc giam 6 nhiém moi truong va phat
trién bén viing.

* Tac gia lién hé: Email: vugiang.lit@gmail.com
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tinh chét co hoc so véi vat liéu su dung BG chua xu ly.

Trong nghién ctru nay, cac tic gia dé xudt mot
phuong phép cai thién 1 rét tinh chit co hoc va kha
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Study on rheological, thermal properties
and water uptake of the polyvinyl
chloride/wood flour composites

Summary

Thermoplastic/wood flour composites have
become new materials in the fields of construction
and architecture due to the advantages: high
mechanical properties, weather resistance,
chemical resistance... However, thermoplastic/
wood flour composites have still existed some
disadvantages which should be overcome such
as poor compatibility between the two phases
of plastic and wood flour, easy to absorb the
moisture, low temperature resistance. In
this study, the composite materials based on
poly(vinyl chloride) (PVC) and wood flour
were manufactured, and some properties were
examined, for example, heat stability, rheological
properties and water absorption. Accordingly,
the wood flour using tetraethyloctosilicate
(TEOS) for surface modification enhanced the
compatibility between the resin and wood flour
throughtheformationof SiO,nanoparticlesonthe
surface of wood flour. Surveying the rheological
properties of composite materials indicated the
higher hardness: increasing the storage modulus
G’. Results of thermal gravimetric analysis
(TGA) showed the decomposition temperature
of the composites using modified wood flour
was improved. At 600°C, the remaining weight
of denatured sample increased up to 12%. The
moisture absorption of composite using modified
wood flour could also be restricted. These results
are expected to create the basis for improving
the quality of composite materials, helping to
expand the scope of applications of PVC/wood
flour composites.

Keywords: PVC/wood flour composite, rheological
property, thermal stability, wood flour.

Classification number 2.5
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ning tuong tic véi nhua nén cua vat licu WPC nén
nhya PVC va BG bién tinh bé mat bé'mg cac hat nano
8i0, dugc tong hop truc tiép trén bé mat BG. Pay la
mdt phuong phdp mdi, chua ting dugc nghién cuu
truée day. Uu diém cua phuong phap nay 13 cac hat
nano SiO, hinh thanh s€ lam tdng kha nang twong tac
v6i nhua nén, cai thién rd rét tinh chat co hoc cua vat
liéu nhu do ctng, d6 bén kéo, do bén uén... Cu thé,
vat li¢u compozit duoc ché tao trén nén nhya PVC va
BG bién tinh boi tic nhan TEOS bang phuong phap
phéi tron nong chay. Qua trinh bién tinh nay duoc diéu
khién bang phan tng thily phan va ngung tu dé chuyén
hoa TEOS thanh cac hat nano SiO, bam trén bé mat
BG (in situ). BG dugc lya chon trong nghién ctru nay
1a loai BG keo tai twong duoc dung phd bién trong
cong nghiép ché bién gd ¢ Viét Nam. Cac tinh chét luu
bién, tinh chét nhiét, tinh ngdm am cua vat licu WPC
s€ dugc danh gia va so sanh gitta BG chua xu 1y va BG
da xu ly.

Thuc nghiém va cac phuong phap nghién ciu

Nguyén li¢u va héa chit

- Nhya nén: PVC dang hat dugc cung cép béi
Cong ty TNHH nhya va héa chat TPC ViNa (Viét
Nam), loai Grade SG 660 c6 do trung hop trung binh
n=980-1020, K = 65-67.

- BG cua céy keo tai tugng dugc su dung co6 kich
thudce hat khoang 100 pm.

- TEOS 98%, cong thuc C.H, O,Si, dugc cung cap
tir Cong ty hoa chit DAEJUNG (Han Qudc) theo tiéu
chuan hoa chat phan tich (PA).

- Cac phu gia:

+ Phu gia hda déo: dioctyl phtalat (DOP) dugc cung
cap tir Cong ty hoa chat Puc Giang.

+ Phu gia on dinh: k&m stearat, bari stearat (duoc
ché tai Phong thi nghiém, Vién K¥ thuat nhiét doi,
Vién Han 1am KH&CN Viét Nam).

- Dung mdi: con tuyét déi (C,H,OH) 99,5% dugc
cung cap tir Cong ty hoa chat e Giang.

Phuwong phdp ché tao vit ligu compozit PVC/BG

Bién tinh bé mat BG bang TEOS [6, 7]: BG dugc
dem sy kho trong ti sdy voi thoi gian 1a 5 gid tai
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100°C dén khéi luong khong ddi. Tién hanh khudy
hdn hop: 100 g BG trong 500 ml dung dich con 99,5%
chira hdn hop TEOS va nudc cét (theo ty 1é tich 1:1)
trong thoi gian 1a 30 phit o ty 18 khdi luong mocmg.
= 1%; 3%; 5% va 10%, sau d6 nho tir tir amoniac dé
diéu chinh d6 pH cua dung dich va duy tri hdn hop &
nhiét d6 50°C voi khudy tir trong 2 gid. Hon hop sau
phan tmg dugc dem loc bang thiét bi hut chan khong
va rira sach béng con dé loai bo silan con du. Chét rin
thu duogc dem séy kho dé loai bo dung moi, thu duoc
BG da gin hat silica (BT).

Ché tao vét liéu compozit PVC/BG: vat li¢u compozit
PVC/BG duoc ché tao theo phuong phap phdi tron
nong chay trén thiét bi tron kin Haake Rheomix 610
(CHLB Dburc). Cac mau vat liéu compozit dugc ché
tao ¢ nhiét @6 180°C, thoi gian 4 phit, tdc do tron tir
75 vong/phut, ty 1¢ ham lugng BG 30% (tinh theo
compozit). Sau d6, hon hop néng chay duoc ép dinh
hinh tdm phang trén thiét bi ép nhiét Toyoseky (Nhat
Ban) ¢ nhiét do béng nhiét do phéi tron toi wu trong 2
phut, ap suit ép 5 MPa. Mau sau khi lam ngudi dugc
bao quan & diéu kién nhiét do phong it nhat 24 gid
trude khi xac dinh céc tinh chét.

Phuwong phadp nghién ciru

Phwong phap phan tich nhiét trong luong (TGA):
phuong phap nay nghién ctru su thay doi lién tuc vé
khdi luong ciia mau theo nhiét do trong méi truong
khong khi ty nhién va trong moi truong khi nito. Qua
trinh phan tich TGA dugc thyc hién trén may DTG
50H cua hang Shimazu (Nhat Ban) tai Khoa Hoéa hoc,
Truong Pai hoc Su pham Ha Noi, tbe do gia nhiét
10°C/phit, méi trudng khi nito, tir nhiét do phong dén
600°C.

Phirong phép heu bién trang théi rdn: cic tinh chat
luu bién duge xac dinh trén may luu bién C-VOR 150
ctia Anh, & nhiét 6 35°C, tan sb cua luc tac dong thay
ddi tir 0,5-4 Hz theo timg budc duogc chuwong trinh
hoa, thoi gian ngimg sau mdi tan sé 1a 20 gidy (du dé
mau hdi phuc lai trang thai ban dﬁu). Phép do duoc
tién hanh tai Vién KV thuat nhiét doi, Vién Han lam
KH&CN Viét Nam.

Khao sat kha nang hcfp thu nuwoc cua vat lieu: kha
nang hép thu nudc duge xac dinh theo tiéu chuin
ASTM D570. Ban dau cac mau dugc sdy cho dén khdi
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luong khong ddi, sau d6 duoc ngdm trong nudc cat, tai
thoi diém nhét dinh, mdi mau duogc 1iy ra khoi ong chira
nudc, 1am kho bang cach lau gidy tham va sau d6 can
ning dé xac dinh sy hdp thu nudc, sau mdi chu ky dem
can mau dé xac dinh trong lwong ctia mau, tir d6 tinh ham
luong nudc hap thu trong mau.

Két qua va thao luan
Luwu bién trang thdi rin

M6 dun trit dong hoc G’: md dun trit dong hoc G’
mo ta quan hé giita tng suat va bién dang trong ving
dan hoi dudi tac dung cua ngoai luc thay ddi theo tan
s6. M6 dun G’ dic trung cho d6 cimg cua vat liéu. Khi
cac chét phan tan va két dinh tdt v6i nén nhua, md dun
G’ ¢6 xu huéng ting. Do d6, nghién ctru tinh chat G 1a
phuong phap tin cay xac dinh kha nang phan tan ctua
BG c6 va khong bién tinh boi TEOS trong nén nhya
PVC.

Hinh 1 chi ra sy phy thudc cia G’ vao tan so gbc (o)
ciia cac mau PVC/BG va PVC/BT tai cac ham luong
chét bién tinh khac nhau. Tai tin sb thép, bién dang
clia cac mau compozit bién tinh va khong bién tinh
1a gidng nhau va thé hién tinh chét ty 1& giita G’ va
tan sd goc tuan theo quy tic Cox-Merz [8]. Khi ting
ham luong chit bién tinh TEOS, gia tri G’ ctia cac mau
compozit ¢ xu hudng ting rd rét. Pidu do chimg to
cac hat nano Si0, tao thanh va bam [én trén bé mit soi
gd di phan tan tuong doi dong déu, do do, lam giam
kich thudc céc 16 trong do BG tao ra trong qué trinh gia
cong tron nong chay. Vi vay, viéc hinh thanh céac hat
nanosilica d3 tao ra su lién két tt gitta BG bién tinh
va nén PVC, lam ting gia tri md dun trir dong hoc cua
vat liéu PVC/BT.

Tuy nhién, xu huéng bién ddi cua G’ theo tan sd
gbc ddi v&i cac mau o su khac nhau, véi mau PVC/
BG va PVC/BT], gia tri G’ tang nhe theo tan sb gac,
trong khi cic miu c6 ham luong chat bién tinh 16n (3-
10%), gia tri G* ¢6 xu hudng giam tai cac gia tri tan sb
goc 1on. Két qua nay co thé do qua trinh chuyén hoa
TEOS thanh SiO, khong hoan toan, ham lugng silan
con du ¢6 thé 1am cAu trac vat liéu tré nén mém hon,
d6 dan hodi cua vat liéu compozit giam, khi d6 ing suat
tac dong 1én mau co do tré tang khi tdc dong tai cac tan
s6 goc 16n .
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Hinh 1: anh huwéng cia ham lwong TEOS bién tinh BG dén G ciia compozit

M0 dun ton hao G”’: su phu thude cia G va tan sb
gdc cua vat ligu PVC/BG va PVC/BT dugc chi ra trén
hinh 2. So sanh bién d6i G ciia cac mau PVC/BG véi
cac mau PVC/BT da chi ra su khac biét. Gia tri G”cta
cac miu PVC/BG c6 xu hudng ting dan theo tan sb
goc; trong khi & cac mau PVC/BT, gia tri G hau nhu
khong ting va c6 xu hudng khong phu thudc vao tin sb
nay, dic biét 1a mau PVC/BTS va PVC/BT10. Dya vao
su bién doi nay, voi cac ty 1& chét bién tinh 16n hon 5%
khéi luong TEOS, c6 thé coi l1a mirc ngudng cua ham
luong TEOS 1én trén BG.
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Hinh 2: anh hwéng cia ham lwong TEOS bién tinh BG lén G ciia compozit
Tinh chit nhiét ciia vt liéu compozit PVC/BG
Hinh 3 1 gian dd TGA cta nén PVC, gian d6 dugc

dung lam mau so sanh dé danh gia do bén nhiét cta vat
liéu PVC/BG. Hinh 3 cho thdy 2 giai doan phan huy
nhiét cia PVC, giai doan du 1a qua trinh phan huy
giai phong HCI, giai doan 2 1a qua trinh phan huy cua
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phu gia (DOP) va phan con lai cia polyme. Két qua
phan tich TGA cho thay 2 nhiét do bat dau phan huy
cuaPVC T =245,6°CvaT ,=481,2°C. Ham luong
tro con lai (bao gdm céc chat phu gia vo co va tro cua
polyme bi phan huy) 1a 17,69%.
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Hinh 3: gidn d6 TGA ctia méu PVC

Hinh 4 trinh bay gian d6 TGA ctia PVC/BG va PVC/
BT vé6i cac ham lugng bién tinh khac nhau. Tir hinh 4
6 thé théy rd su phan huy nhiét cua vat liéu PVC/BG
va PVC/BT (b6t gb bién tinh TEOS) déu c6 dic trung
gidng véi nén PVC, bao gdom 2 giai doan phan hiy.
Cac mau bat dau suy giam khdi luong & khoang nhiét
do tir 100°C dén 250°C, qua trinh nay xay ra do su bay
hoi ctia nudc ngdm am trong mau va sy tach thoat ban
dau ctia HCI khoi PVC. Su giam khdi lugng manh cua
cac mau PVC/BG va PVC/BT xay ra chu yéu trong
khoang sau tir nhi¢t 4§ 245-490°C. Qua trinh nay chu
yéu do sy phan huy ctia mach PVC va BG. Trong
giai doan ndy, cac mau compozit st dung BT thé hién
xu huéng cé nhiét @6 phan hiy cao hon so v6i mau
PVC/BG va PVC, két qua chi tiét duogc liét ké trong
bang 1. Cac mau c6 ham lugng bién tinh cang 16n thi
c6 d6 bén nhiét cang cao. Piéu nay phan anh do bén
nhiét cla vat liéu da dugc cai thién sau khi bién tinh
BG do 16p SiO, bén nhiét da hinh thanh va bao boc
xung quanh soi go. Nho d6, ham lugng tro con lai ciia
cac mau bién tinh cling cao hon so véi mau PVC/BG.
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Hinh 4: gian d6 phén tich nhi¢t cia compozit PVC/BG via PVC/BT
theo ham luong TEOS khac nhau

Bdng 1: cdc tinh chét nhiét dic trumg cia cde mau compozit PVC/BG
va PVC/BT tai cac ham lwong TEOS khdc nhau

Miu [T (C) |T,, (C) |T,(C) | T, (C) | % conlaié520°C
PVC/BG | 262,81 | 32928 | 41892 | 488,96 24,73
PVC/BT1 | 26351 | 331,08 | 42342 | 48761 25,82
PVC/BT3 | 263,06 | 33333 | 42793 | 48649 26,63
PVC/BTS | 262,39 | 33446 | 430,18 | 48761 27,33
PVC/BT 10 | 261,56 | 334,68 | 43041 | 48896 27,08
PVC 24560 | 30855 | 43890 | 481,20 17,69

Kha nang hd'p thu nudc

bo hép thu nudc cua vat liéu dugce xac dinh theo
tiéu chuan ASTM D570, trong d6, % thay doi khoi
lugng mau duoc xac dinh theo thoi gian ngdm mau
trong nudc. Két qua thi nghiém d6 hap thy nudc cua
vat lieu compozit PVC/BG, PVC/BT1, PVC/BT3,
PVC/BTS5 duge thé hién trén bang 2 va hinh 5.

Bang 2: d6 ngdm dm (%) ciia compozit theo thoi gian

Thoi gian (gio) | PVC/BG PVC/BT1 PVC/BT3 PVC/BT5
1 0,24 0,09 0,15 0,10
3 038 026 028 0.15
6 0,59 0,61 0,45 0,40
24 1,49 091 1,13 1,05
I 162 149 12 1,10
7 211 20 15 175
% o ) 17 185
120 2,66 238 1,95 1,92
144 2,69 241 1,99 1,96
168 2,72 245 2,03 2,00
KHOA HOC
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Két qua do cho thay, do hap thu nudc cua tat ca
cac mau compozit déu ting theo thoi gian ngam. Mitrc
d6 hap thu nudc trong 24 gio dau thay doi theo toe do
0,05-0,06%/gio & tat ca cac mau. Ban dau, nudc xam
nhap vao mau qua céac khe hd, vét nirt t& vi trén bé mat
mAau xuat hién trong qua trinh gia cong mau. O giai
doan tiép theo, BG bat dau tiép xuc va hdp thu nudc
thong qua cac mao quan. Sau khoang 40 gio ngam,
do hép thu nudc cta cac mau bat dau cho théy su khac
nhau rd rét. Theo d6, cac mau sir dung BT boi TEOS
ham lugng cao c6 do hép thu nudc nhd va nguoc lai.
Déi véi BG da bién tinh, cac hat silica da dugc phu 1én
bé mit BG lam giam qua trinh hap phu nudc vao bén
trong BG. Mat khac, vat li¢u compozit chira BG bién
tinh c6 do tuong hop cao, chat ché vé cAu tric, nén
nudce kho xadm nhdp vao bén trong vat li¢u. Tai 168 gio
ngam, PVC/BG va PVC/BT 1 1a 2,72 va 2,45%, cao
hon rat nhiéu so v6i d6 ngdm am cta PVC/BT 3 va
PVC/BT 5 (twong tng 1a 2,03 va 2,00%).
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Hinh 5: anh hwong ciia ham heong TEOS bién tinh BG dén dg ngdam dam
cua vat lieu PVC/BG

Két luan

Tir cac két qua trén cho thay, quéa trinh bién tinh
BG bang tac nhan TEOS di cho thay tinh hiéu qua
trong viéc cai thién gia tri G’ clia vat liéu so véi mau
chua bién tinh. Panh gia tinh chat nhiét cua vat liéu
cho thiy, nhiét d6 bat dau phan huy cua cic mau
PVC/BT cao hon so véi mau PVC/BG tir 262°C 1én
263°C cho giai doan 1 va tur 418°C 1én 430°C cho giai
doan 2. Ham luong can con lai da tang tor 25% cho
mau PVC/BG 1én 28% cho mau PVC/BT10, diéu nay
ching t6 cac mau compozit bién tinh dd duoc cai thién
d6 bén nhiét. Panh gia kha nang hap thu nudc cua vat
lidu ciing cho thiy, cac mau bién tinh c6 ham lugng
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nude bi hap thy thip hon rd rét so véi mau khong bién
tinh.
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Cdac tac gia tran trong cam on Van phong Cac
chuong trinh trong diem cap nha nuoc, Bo KH&CN
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Nghién ctiu ché tao mang phl cham chay than thién méi trung
Lé Cao Chién", Trinh Minh Dat, L& Thi Song Ha, Vii Ngoc Quy
Trung tam Vat liéu hitu co va hoa phcfm xay dung, Vién Vat liéu xdy dung

Ngay nhan bai 2.7.2015, ngay chuyén phan bién 17.7.2015, ngay nhan phan bién 15.9.2015, ngay chép nhén ding 23.9.2015

Sir dung chit tao mang trén co sé hé polymer acrylic phin tin trong nwéc dé ché tao sain pham son chim
chay hé nwéc c6 ham lwong phat thai hop chit hiru co dé bay hoi (VOC) thép; tac nhan cham chay khong
chira gbc halogel trén co sé két hop tac nhin axit héa APP, tic nhin than héa PER, tic nhan né phong
ME; va cac loai phu gia phan tin, h{ tro tao mang, pha bot, nhom dé tai di nghién ctru ché tao thanh cong
mang phii chim chay than thién méi trwdmg ‘ng dung phii 1én cac loai vét liéu dé chay nhw san pham
nhya, g6, xop nham giam nguy co' d& bit chay cia vt li¢u. Két qua thir nghiém kha ning khang chay
ciia vt liéu sau khi phii mang phii ché tao theo tiéu chuin UL94:2010 dat mirc V-0, thir nghiém kha ning
khang chay véi vat liéu xop cich nhiét thong thwong dwge phit mang phi ché tao theo tiéu chuin ISO

9772:2012 dat mirc HBF.

Tir khéa: mang phii chdm chdy, mang phii trwong phong, VOC thip.

Chi sé phdn logi 2.5

Study on producing an environmentally
friendly flame-retardant coating

Summary

Water-based acrylic dispersion is used as binder
for low volatile organic compounds (VOCs) in
flame-retardant coatings. By combining three
halogen-free additives: an acid source (such as
ammonium polyphosphate, APP), a blowing agent
(such as melamine, MEL) and a carbon source
(such as pentaerythritol, PER) with the additives
as: dispersing, coalescent, defoams, the authors
have made successfully an environmentally friendly
flame-retardant coating for applying on ordinary
combustible materials such as plastic, wood, foam
insulation board. After applying the flame-retardant
coating, the results showed that the fire protection for
combustible materials were significantly increased,
and achieved the requirements of V-0 level according
to UL94:2010. The test of the fire protection on foam
insulation board conducted under ISO 9772:2012
achieved the requirements of HBF level.

Keywords: flame-retardant intumescent

coating, low VOC.

coating,

Classification number 2.5

*Tac gia lién hé: Email: lecaochien@gmail.com

TAP CHI

HOA HOC

ONG NGHE I} Nam °8(7) 7.2016 0

pPat van de

Khi xay ra chdy nd, nhimg d6 dung bang gd,
nhua, vai, xép rat d& bét ltra, san sinh luong nhiét
cao, 1am phat trién dam chay; tao ra lugng khoi
16n gdy ngat va giam tdm nhin, khién nguoi bi
nan kho thoat ra ngoai. Véi tinh hinh chay nd
x4y ra ngay cang tang nhu hién nay, dac biét 1a ¢
nhing toa nha cao ting, cac ctra hang, siéu thi. ..
gdy ra nhiéu kho khin cho cong tac chira chay.
Do d6, cong tac phong chay can dugc day manh,
1a bién phap chii dong, co ban va hiéu qua nhét.
Mot bién phap phong chay duogc danh gia cao la
su dung cac loai vat liéu cham chay trong cac
hoat dong cua doi séng con ngudi, nham han ché
dén muc thap nhat hau quad do cac vu chay gay
ra. Mgt trong s6 vat liéu cham chay dugc sir dung
phd bién trén thé giGi 1a son va mang phu chdm
chay.

Trong linh vuc son phu, bén canh van dé dam
bao tinh ning k¥ thuat cia mang phi thi xu thé
phat trién cac san pham hién nay 1 phai dam
bao tinh than thién moi truong. Viée st dung céac
16p phti bao vé trén co s& chit tao mang hé nude
ngdy cang ting do nhimg quy dinh vé phat thai
hop chét hitu co d& bay hoi trong son (VOC).
Son h¢ nude 1a mot trong nhitng hé son c6 ham
lugng VOC thip, cho phép dap tmg ngay ca
nhiing quy dinh nghiém ngit nht. Thong thudng
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son hé nude c6 mirc VOC thap hon 200 g/1. Hién nay,
son hé nudc chiém khoang 80% cac loai son.

Tir yéu cau thyc té trén, ching t6i di tién hanh
nghién ctru ché tao mang phu cham chay than thién
moi trudng trén co sé nhua hé nude két hop voi cac
tac nhan chdng chay, c6 kha ning ing dung 1én bé mit
cac san pham d& chay nhu d6 gd, do nhya, xdp nhim
cai thién tinh chit chdm chay cua san pham va khong
anh huong dén strc khoe nguoi sir dung.

Noi dung nghién ciu
Nguyén liéu va héa chit

Chét tao mang: tién hanh nghién ctru lya chon chét
tao mang trén 3 hé chat tao mang Acrylic phd bién trén
thi truong 1a nhii twong Vinyl Acrylic va vinyl Axetat
Veova - EMULTEX® 8200 cta Hang Synthomer
(Anh); nhil twong dong trung hop cua carboxylated
styrene-butadiene copolymer - Styrofan® 5406 va nhd
tuong Acrylic nguyén sinh - Acronal A508 cua Hang
BASF (buc).

Phu gia chdm chdy st dung 1a hé phu gia truong
phong gdm 3 tac nhan: tic nhan axit hoa Amonium
polyphosphate (APP) 1a dang APP I ¢6 lién két chéo/
nhanh duogc san xuat boi SinoHarvest (Trung Qudc),
tac nhan cacbon hoa Pentaerythritol (PER) - dugc san
xuét boi Shandong Xinruida Chemical (Trung Quéc)
va tac nhan nd phong melamin (ME) - dugc san xut
bdi Metal & Plastic Co, Nanjing Aoshuo Ltd (Trung
Quéce).

Phu gia cai thién tinh chat mang sir dung 1 phu gia
tro phan tan Propylen Glycol - PG, phu gia hd trg tao
mang Texanol va phu gia pha bot DELSIPOL-PA/120.

Phwong phap nghién ciru

Nghién civu Iy thuyét: nghién ctru co ché chay vat
lidu gd, nguyén 1y va cac co ché cham chay cua céac
loai phu gia chdm chay phd bién hién nay nhu phu
gia hé gbc halogen, hé phu gia gbc photpho, hé phu
gia hydroxit kim loai va hé phu gia gdc nito. Trén co
so cac nghién ctru 1y thuyét, cac tac gia thuc hién cac
nghién ctru tham do trén hé phu gia két hop giita hé
phu gia gbc phospho va hé phu gia gbc nito cho phép
xac dinh so by cac gia tri ché tao mang phu, han ché
s6 luong thi nghiém xa ving tdi wu, trong do ty 18 cac
cdu tir trong hé phu gia chdm chay 1a quan trong nht.
Chang han, khi ché tao mang phu chdm chay truong
phong thi ty 18 APP thuong tir 0,4 dén 0,7, ty 1¢ PER
tir 0,15 dén 0,25 va ty 16 ME tir 0,14 dén 0,24 [1-3].
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Nghién ciru thuc nghiém: phuong phép thir nghiém
[4] theo tiéu chuan thir chay UL94:2010 phuong phép
dung (twong duong cac phuong phap thir tiéu chuan
ASTM D3801, IEC 707, hoic ISO 1210). Mau dugc
gilt thang dimg va dat ngon lira modi ¢ cudi mau thir,
ngon ltra duoc duy tri trong 10 s va sau do6 roi dén dot
cho dén khi ngon lira trén mau thr tit, tiép tuc d6t thém
10 s nita rdi bo ra; mbi 1an thir trén 5 mau thir (hinh 1).

-

Miu thie

Ngon lta
20mm +/-1mm

Dén Busen

Hinh I: phwong phdp thir nghiém theo tiéu chudn UL94:2010

Mirc yéu cau trong tiéu chuan UL94:2010 chia
thanh 3 muc cu thé nhu sau:

V-0 « Mau phai khéng chay qua 10 s sau mdt trong hai lan mdi lva

+ Téng thai gian chay khong virgt qua 50 s cho toanb 5 méu thir
* Mau khong dugc chay thianh ngon lira hodic chay hong dén dau kep mau
* Mau khong dugc nho gigt 36t chay bong
* Khong cé mau nao chay héng lvu lai qua 30 s sau khi bo hra mdi
VA + MAu phai khéng chay qua 30 s sau mét trong hai lin méi Ira
s Tong thai gian chay khong viegt qua 250 s cho toanbd 5 méau thir
* Mau khong dugce chay thanh ngon lira hodc chay héng dén déu kep mau
* Mau khong dugc nho giot ddt chay bong
» Khong c6 mau nao chay hong hueu lai qua 60 s sau khi bo lira moi
V-2 * Mau phai khong chay qua 30 s sau mot trong hai lan mbi lira
+ Tdng thai gian chay khéng virgt qua 250 s cho toanb 5 mau thir
* Mau khong dugc chay thianh ngon lira hodic chay hong dén dau kep mau
* Mau c6 thé nho gigt 36t chay bong
* Khong c6 mau nao chay héng lvu lai qua 60s sau khi bé lira mdi

Xéc dinh d6 ton hao khdi luong sau chay: que thir 1a
céc thanh bang tre c6 kich thudc 125x13x5 mm, duoc
sdy kho t6i diéu kién khong doi trude khi tién hanh
quét mau thir véi 2 16p mang phu; dé kho sau 48 h va
sdy kho t6i khdi lugng khong d6i, can khéi lugng mau
thir dwge m g. Sau do, tién hanh thir chay theo phuong
phap UL94 2010 dé xac dinh mue V-0, V-1, V-2. Két
thuc qua trinh dbt chay, tlen hanh can lai kh01 lugng
mau thir duge m, g. Do ton hao khéi lwong sau chay
duoc xac dinh bang cong thuc:

Mo™M oy
My

Am =

Quy hoach thiee nghiém: qua nghién ctru 1y thuyét
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va thyc nghiém tham do cho thay, gua trinh che tao
mang phu phu thudc vao nhiéu yéu t6, trong d6 yéu tb
ty 1€ cac cau tur trong h¢ phu gia cham chay anh huong
nhiéu nhét dén tinh cham chay ctia san pham. Dé s thi
nghiém khao sat 1a it nhit ma van xac dinh duoc cac
diéu kién t6i wu véi ham muc tiéu 14 ty 1¢ t6n hao khoi
lugng ctia mau thir chay sau khi phil mang phu nghién
ctru 14 nho nhét, chung t6i dd sir dung bai toan quy
hoach thyuc nghiém, véi phuong phap dap tmg bé mat
(RSM) 1a mot phuong phap st dung todn hoc va théng
ké, dugc ap dung rong rai dé xac dinh anh hudng cua
cac yéu td, xac dinh duge phuong trinh hdi quy dang
tuyén tinh hodc phi tuyén tinh, tir 46 xac dinh dugc ty
18, diéu kién t6i wu v6i muc tiéu néu trén.

Qua trinh khdo sat, phan tich s6 liéu va tinh toan t6i
uu sir dung phan mém thong ké Solver-MS Excel va
phin mém Maple 17.0 d¢ thé hién bé mdt dap tmg biéu
dién su phu thudc cia cac yéu té nghién ciru dén ham
muc tiéu nghién ctru.

Két qua nghién ciu

Nghién civu lwa chon hé chit tao mang phii

Nham tim ra ty 1 sir dung chét tao mang phu khong
mau, sau khi kho van dam bao kha niang khang chay
cho vat liéu, nghién ctru da tién hanh khao sat do trong
sudt ctia mang sau kho va do ton hao khdi lwong sau
thir chay d6i véi ca 3 loai chat tao mang EMULTEX®
8200, Styrofan® 5406 va Acronal A508. Két qua thir
nghiém duoc thé hién trén hinh 2 va hinh 3.
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T#1é bjt/dung dich
Hinh 2: khéo st anh hudng ciia 1y 1é chdt tao mang dén dg ton hao khoi leong

Khi tang ty 1& phu gia cham chay ddi véi ca 3 hé
chat tao mang thi kha ning ngin chay cua hé vt liu
ché tao déu dugc cai thién: vai ty 1é phu gia thap, 16p
than truong phong tao ra con mong, nén kha nang cach
nhi¢t con thap, nhiét truyén qua lop than va phan huy
nhiét vat liéu go bén trong, nén do tdn hao khéi lugng
ciia mau thir sau khi thir chdy cao; khi ting ty 1& sur
dung phu gia, 16p than no dat duoc kha nang can nhi¢t
tiép xtic v6i vat lidu nén, ddn dén ton hao khdi luong
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sau khi thir chay giam xudng, va khi dat mic do can
nhiét nhit dinh thi d6 ton hao c6 giam, nhung khong
con giam manh; va néu tiép tuc tang ham lugng bot thi
mang phu sau khé bi duc, khong dam bao tinh trong
sudt cia mang phu. Do dé, trong qua trinh nghién ctru,
chung t6i lwa chon chét tao mang Acronal A508 véi ty
1& 16/84 va chat tao mang EMULTEX 8200 voi ty 1€
1a 18/82, thu dugc ton hao khéi luong sau chay thap
va do trong sudt cia mang pha kho dam bao yéu cau.

MiuE0 MAuE1 MEuE4 MAuES

MAuE3

Hinh 3: thir nghiém do trong cua mang phu su dung nhya EMULTEX 8200
sau kho

Mang phu nay c6 thé dugc trng dung ngoai troi, nén
de nghién ctru d¢ bén mang phu, chung t6i da tién hanh
nghién ctru d§ bén nudc cua cac que thir sau khi quét
cac chat tao mang Acronal A508 va EMULTEX 8200.
Két qua nghién ctru dugc the hién trong hinh 4.

S0
[ +A508
B AS508-ngim nudc

8200
+ 8200-ngim nuwdc
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Hinh 4: khao sdt anh hiwéng ngam nweée dén dg ton hao khéi lrong

Tir d6 thi hinh 4 ta thiy, do ton hao khdi lugng
cua cac mau thi nghiém sau khi ngam nudc la khong
dang ke, nh}mg nhitng mau p}uﬁ chét‘ tao mang Agronal
AS508 bi phong dop va hoa trang. Dicu nay c6 the duogc
giai thich nhu sau: nhii tuong EMULTEX 8200 la
san pham dong trung hop cia vinyl acrylic va vinyl
axetat veova (hinh 5a). Monomer vinyl axetat veova
dé dang dong trang hop voi vinyl acrylic trong nhil
tuong, cac ndi doi trong nhom vinyl ciia monomer nay
s& lién két v6i cac ndi doi trong nhom vinyl acrylic
tao mach polyme dang mang. Nhom chuc con lai cua
veova chura 2 nhom alkyl R1, R2 chia ra ngoai, la mot

42
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c4u trac mach nhanh cong kénh, ky nude. Nho cau tric
mach polyme tao mang c6 kha nang khang nudc va
kiém cao hon nhiéu so voi nhitng chat tao mang trén
co so acrylic thong thuong, nén mang phu dugc tao
thanh trt EMULTEX 8200 s€ bao boc cac hat tac nhan
cham chay, bam chéc trén nén vat liéu g5, dau ky nudc
cua mach polyme chia ra ngan can khong cho phéan tr
nude xam nhap dé pha hity mang (hinh 5b). Trong khi
d6, chit tao mang Acronal A508 1a nhii twong acrylic
nguyén sinh, mach polyme chi la mach hydrocabon
thong thuong, khi ngdm nudc hé tdc nhan cham chay
d& hép phu nudc, 1am phong rdp, gy ra hién tuong hoa
trang va 1am bong 16p mang khoi bé mat vat liéu duoc
bao v¢. Nhu vay, nghién ctru lya chon chét tao mang
EMULTEX 8200 voi ty 16 18/82 lam chat tao mang dé
ché tao mang phu cham chay.

HO
OH* &
Ho OH' Y

OH" HO

o, O S

N
C—C—R'
4

OH"

MachPolime . A A
2 N

Hinh 5: a) monomer vinyl axetat veova;
b) co ché khang nudc cia mang veova

Nghién ciru thong sé cong nghé ché tao méang phii

Két qua khao sat anh huong cia thoi gian khudy
va toc do khudy dén d6 suy giam khdi lugng sau chay
cia mau thir cho thiy: khi ting tbc do khudy thi kha
ning khang chay ciia mang phu ciing ting, con téc do
suy giam khoi luong sau chay cham, khong dang ké.
Mit khac, tbc d6 khudy anh huong nhidu dén kha ning
phéan tan cua h¢ phu gia, ¢ tbe do thép cac hat phu
gia bi von cuc va két tu véi nhau, anh hudong toi bé
mat ngoai quan cia h¢ mang phu. Tu do, nghién ctru
chon toc d6 khudy tao hé mang phu 13 1600 vong/phut.
Khi ting thoi gian khudy, kha ning khang chay cua
mang phu ciing ting, nhung khong dang ké. Néu thoi
gian khudy chwa du, s& anh huéng dén sy phan tan cac
hat phu gia vao chét tao mang hodc chua thé phan tan
cac hat huyén phu, lam giam d6 déng déu cta hé phu
gia, anh hudng dén chit luong va do dong nhat cia hé
mang phu; con thoi gian khudy ting s& lam ting do
ddng déu cua hé phuy gia trong chét tao mang, va khi
dat mot khoang thoi gian nhat dinh thi 6 dong déu
khong tang nira. Tur cac thi nghiém, chiung t6i chon
thoi gian khudy tao hé huyén phu 1a 60 phut.
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Nghién ciru lwa chon ty I¢ phu gia cdi thién tinh
chat ciia mang

Céc thanh phan trong mang phu c¢6 stic cing bé mat
khac nhau, do d¢ bay hoi cua dung moi hoac phan ing
tao lién két ciia cac thanh phan trong mang phu hoic
mot vai yéu t6 khac (thi cong, bui ban trong khong khi,
bé mat vat liéu phu...). Do vay, mang phu duogc ché
tao d& c6 cac khuyét tat lam anh huong dén tinh thim
my, dé ngan ngira nhitng khuyét tt nay phai dung phu
gia hoat dong bé mat. O day, chung t6i lya chon phu
gia Propylen Glycol - PG dé cai thién do dong déu,
tron lang ctia bé mit phu, ddng thoi ting tinh 6n dinh,
chbng dong bang va phan gia.

Két qua khao sat cho thay, khi ting ham luong
phu gia PG, anh huong khong dang ké dén kha ning
cham chay cua h¢, nhung cai thi¢n 10 rét do déng déu
cia mang phu (hinh 6). Dé dam bao tinh kinh té cua
san phém, chung t6i lya chon ty 1€ phu gia PG 1a 4%
(so v6i khdi lugng dung dich chét tao mang) cho céc
nghién ctru tiép theo.

TV 16 2,0%

TV 16 0% TV 16 2,5% TV 16 3,0% TV 163,5% TV 1€4,0% TV 18 4,5% TV 165,0% TV 1€5,5%

Hinh 6: mau thir dénh gid ngoai quan mdng khi quét

Céc bot phu gia chdm chay duoc phan bd trong hé
chét tao mang phai ddng déu dé dam bao kha ning
ngan chdy trén toan bd mang phu. Tuy nhién, qua trinh
tao mang dién ra nho su lién két tao mang cua chét két
dinh va sy tao mang nay xdy ra cham va chi xay ra ¢
mot khoang nhiét d6 nhat dinh, vi mdi loai nhya c6
gidi han tao mang khac nhau. V&i mot loai nhya nhat
dinh, néu kéo mang ¢ nhiét d§ 16n hon nhiét d6 t6i han
cua no thi mang s€ khong hinh thanh, ma chi tao ra mot
16p bot khong két dinh v6i nhau duge. Do do, dé mo
rong giGi han tao mang va cai thién sy phan bd dong
déu cua phu gia, ching t6i sir dung phu gia hd trg tao
mang Texanol.

Theo két qua thuc nghiém, phu gia Texanol anh
hudng dén kha nang lam cham chay cua h¢ chét tao
mang, nhung 1am ting tinh dan hdi cia mang. Trén
co so tim hiéu vé co ché hinh thanh mang, chung t6i
nhan thay: nhii tvong polyme ton tai nhu nhiing giot
vat liéu ran rat nho phan tan trong nudc, trén cac vat



Khoa hoc Ky thudt va Céng nghé

lidu xp, nuéc va phu gia két hop tao mang hoa tan
trong nudc, di chuyén 1én bé mat vat lidu xép; trong
qué trinh kho ctia mang, cac hat latex s& nam sat hon.
Khi luc déy trén bé mat giot dé gilr cac hat tach nhau
khong con, hé nhil twong bi pha v&, néu cac hat nhii
twong di mém, ching s& hop nhit dé hinh thanh 16p
mang; néu cac hat qua thd, qua trinh hop nhat s& khong
xay ra, lam nuat 16p phu, tao vay hodc bi nat vun. Phu
gia Texanol c¢6 tic dung nhu mot chat hoa déo tam thoi
cho mang polymer trong giai doan hop nhat cac hat
nhii dé tao mang lién tyc (hinh 7). Trong qué trinh t6i
uu hoa, ching t6i chon ham lugng Texanol 1a 0,8% (so
v6i khoi lugng dung dich).

Polyme chita chéat hd tro tao mang

Chit hé tro tao mang tan trong mrdc

Bay hot nrac tao mé.ﬂg

Téc déng ciia chit hé tro tao  mang
Nuccxanmhoatanchatho tror

b= tao mang hap thu vao nén xép

S

IS Substrata

Hinh 7: co ché hinh thanh méng ciia hé nhii twong polyme

Ngoai ra, do viéc str dung cong nghé khudy & toc
dd cao, sy phan tan cua hé ran vao long thuong kéo
theo cac phan tu khi vao h¢ mang phu, tao bot khi,
lam anh hudng dén chat lugng bé mit mang. Dé khic
phuc hién tugng nay, ching t6i st dung phu gia pha
bot DELSIPOL-PA/120, két qua thyc nghiém duogc
thé hién trong hinh 8, véi ty 1¢ phu gia pha bot 13 0,8%
khéi lugng dung dich 1a phu hop.

TF 18 0% T§ 16 0.2% T 16 0,4% T¥ 18 0.6%
T§ 18 0,8% T§161,0% n 18 1.2% T§ 16 1.4%

Hinh 8: khao sat lwa chon ty 1é phu gia pha bot

Nghién civu t6i wu héa ty 1¢ phu gia chdm chdy

Dung dich tao mang pha chdm chay gdm: phu gia
cai thién tinh chat mang (CTM), dung méi pha lodng
- nudc, nham cai thién tinh chat thi céng, va hdn hop
3 phu gia cham chay la: phu gia axit hda Amonium
polyphosphate (APP), phu gia than héa Pentaerythritol
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(PER) va phu gia phong né Melamin (ME). Bé t6i wu
ty 1¢ phu gia cham chay, chung t6i d@ mo hinh hoa
su anh hudng cua cac yéu td: lugng nudc pha loing,
luong dung dich chit tao mang, luong phu gia APP,
luong phu gia PER, luong phu gia ME dén tinh chit
ngdn chdy ctia mang phu. Phuong phap dugc st dung
la phuong phap quy hoach thuc nghiém bac hai tam
xoay [5-7]. Phuong trinh ham hoéi quy béc hai vé ton
hao khéi luong sau chay ctia hé mang phu nghién ciru
nhu sau:

Y = 26,0898 + 3,4222X, +2,7947X, + 2,1166X 2 + 1,4797X ?

Trong do, X la bién ma thé hién ty 1€ tdc nhan cham
chdy APP/hdn hop bot; X, 1a bién ma thé hién ty 1&
tac nhan cham chay PER/hén hop bot. Str dung phan
mém Maple 17.0 ta cod bé mit biéu dién thé hién sy anh
hudng cua ty 16 phu gia chdm chay t6i d6 tén hao khdi
lugng sau chay khi phi mau 1én mau thir ciia hé mang
phu nghién ctru nhu hinh 9, cip phéi t6i vu dé ché tao
mang phu thé hién trong bang 1.

Hinh 9: biéu dién dnh huwong ciia ty 1é phu gia t6i @6 t6n hao khoi heong khi chay

Bdng 1: cap phéi ché tao mang phii

Bién ma Ty 1§ Chp phoi toi wu (%)
X, | X, | APPB | PERB | N | CTM | APP | PER | ME
08 | <12 | 0574 | 0156 | 287 | 123 | 51,65 | 14,05 | 243

Nghién cvru quy trinh cong nghé ché tao mang
phii

Qua trinh thir nghiém cho thay, giai doan phan tan
hé phu gia la giai doan c6 y nghia quan trong trong
viéc hinh thanh mang phu va tao sy on dinh cho hé.
Do véy, nhom nghién ctru dé tién hanh phan tan hé phu
gia theo 3 quy trinh khac nhau dé tim ra quy trinh tdi
wu nhéit, tao dd 6n dinh cao nhit cho san phém nghién
ctru, cu thé nhu sau:

48 15 1S3 R T A8 58 401 2
sm
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Quy trinh 1:

Nude Khuay 600 viph Ticubdn APP Khué}'lﬁUO viph Py gab¢ Klway 300v/ph
Chittgomany  Eemm) TicuhanPER o) Pl g Texanol E— M1

Y T .
- ph.ur Tacnhan ME 60 phat Pl ma pha bot 10 phur
Quy trinh 2:
. Phu ga PG . ~ Tacnhin APP i
Nu Khuay 600 viph ) Khuay 600 v/ph Khudy 1600 viph
AT Phu g Texanol Tacnhin PER M2
Chattaomang = — EE—
5 phit Phu gia pha bot 10 phat Ticnhin ME 60 phit
Quy trinh 3:
Nuée Khuay600v/ph  TiepnanApp  Khuay 600v/ph

Tacnhan PER Chat taomang
10 philt Tacnhin ME 10 phiit

qd/a 0091 Aent

PhugiaPG
Khuay 300v/ph
M3 = PhugaTexanol

10 phitt Phu gia pha bot

Két qua nghién ctru cic quy trinh trén cho thiy, &
mau M1, M2 hé phu gia cham chdy phan tan khong
ddng déu. Nhu vay, néu phén tan hé phu gia vao chit
tao mang trudc, do chét tao mang c6 d¢ nhat cao, nén
kho hoa tan PER, cac phu gia dé von cuc, khong phan
tan déng déu. Vi thé, nhoém thyc hién da lya chon quy
trinh 3 dé ché tao hé mang phu nghién ctru.

Phan tich anh SEM bé mat I6p than hinh thanh
sau khi tiép xuc voi ngon lira

Dé c6 co so dit liéu day du vé co ché cham chay cua
mang phu sau khi tiép xtc v6i ngon lra, nhdm nghién
ctru str dung hinh anh tir kinh hién vi dién tor & quan
sat 16p than hinh thanh trén bé mat san pham nghién
ctru, két qua dugc thé hién trong hinh 10.

At Vo A

b) Anh SEM bé mdt I6p than g6 chdy

a) Anh SEM I6p than triwong phong

Hinh 10: anh SEM d¢ phéng dai 10.000 - bé mét méu thir c6 phii
va khong phu sau khi thir chay theo tiéu chudn
Kha ning bao vé vat liéu nén ctia mang phu phu
thudc nhiéu vao tinh chat vat 1y, hoa hoc va cAu trac
ctia 16p than bao vé hinh thanh sau khi tiép xic vai
ngon lira. Anh SEM chyp bé mit 16p than truong
phdng cho thay, cau trac cta 16p than truong phong
c6 chiéu hudng dic hon va dong déu hon, c6 rit nhiéu
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cAu trac 16 kin nho nhu bot x6p. N6 giai thich cho co
ché phan tng mat nudc ctia PER tao than va co ché tao
khi ctia hop chit melamin trong mot khoang nhiét do
phtt hop. Lép truong phong c¢é ciu trac 16 xdp nho, tao
thanh 16p mang can nhié¢t, ngan khong cho nhiét lugng
tir ngon lira tiép xtic v6i vat lidu bao vé, dong thoi ngan
oxy tiép xtic véi vat liéu nén, 1am giam dang ké kha
nang lay lan dam chay khi xay ra hoa hoan.

Sdn xudt va irng dung thir

San xudt thir nghiém: d& tha nghiém mang
phii chdm chay 1én cac san pham vat liéu dé chay,
nhom nghién ctru di san xuat thir nghiém san pham
MCC-144, khéi luong 200 kg/mé theo cip phdi néu
trén. Sau do, tién hanh kiém tra chi tiéu chit luong cua
san phim va so sanh voi san pham cung loai ¢6 trén thi
truong. Két qua kiém tra chat luong cua san pham duoc
thé hién trong bang 2.

Bang 2: danh gid tinh chat so véi san pham NO-BURN® Original

T Tén chi i DPonvi MCC-114 | NO-BURN® |  Phwong phip
1 | DopH - 7 6 TCVN 8826:2011
2 | Khéilegng thé tich glenr’ 1.13 1,08 ASTM D1475:2008
3 | Theigiankho Gidr TCVN 2096:1993
Khd bé mit 1h30° 1h45°
Khb hoan toan 11h20° 10 h 30°
4 | Himlwongphinkhé % 42,6 306 TCVN 2093 — 1993
5 | Dobong, @ 60° trén gb - 35 12 TCVN 2101:2008
6 | Ham lwgng VOC gl 66 18 IS0 17895:2005
7 | Khangchaytréngd Dat mire VO Pat mize V0 UL94:2010
8 | Khang chay phi trénxdp Datmic HBF | BatmeHBF | IS0 9772:2012

S6 lidu bang 2 cho thiy, mang pht ciia nhom nghién
clru ¢6 cac chi tiéu kha twong dong so voi san pham
trén thé gidi, tuy kha ning khang bat chay con chua
bang san pham ddi ching, nhung van dat tiéu chuan
thir nghiém. Trong thoi gian téi, nhom sé& tiép tuc cai
tién dé dat hiéu qua chdng bt chay cao hon.

Ung dung: san pham nghién ciru MCC-114 dugc
thir nghiém trén van va két ciu gd tai 3 cong ty: Co
phé”ln Tat Phu vé6i van san gd nhan tao; TNHH gb
Giang (Thach Thét, Ha Noi) thir trén van g5 tu nhién;
TNHH MTV Vuong Pinh véi ca san pham gd tu nhién
va nhan tao trong cac cong trinh x4y dung (cira sd, cira
di va vach ngan...).

Nhém nghién ciru da thir Iira mau cho khach hang
ching kién va nhan dugc sy quan tam, danh gia cao vé
tinh ndng cua mang phu. Sau mét thoi gian ing dung
thu, cac don vi nay déu nhan xét voi cac két qua tot,
cu thé: mang phu chdm chday MCC-114 ¢6 mau tring
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sita dong nhat, khi quét 1én bé mit san pham c6 mau
trang, dé kho thi khong mau, khong gy anh huong dén
mau sic san pham dugc phu; thi cong dé dang bang
cach quét, lan hoac phun may; dung dich mang phu
khong c6 mui kho chiu, khong gdy anh huong dén strc
khoe con ngudi; tinh nang chéng chay cia san pham
da duoc kiém chtng trén thyc té.

Két luan

Nhom nghién ciru da ché tao thanh cong mang phu
cham chay than thi€én moi truong (quy mo pilot), voi
cac két qua thfr nghiém rét kha quan. San phdm bam
dinh tét trén nén xdp, gd, nhua, ngin ngua kha nang
bat chay cua vat lidu khi tiép xtc truc tiép véi ngon
Iira. Chi tiéu k¥ thuat cua san pham nghién ciru dap
mg yéu cau dit ra va cho két qua twong dwong véi
san phdm ngoai nhap; quy trinh thi cong don gian, phi
hop vai cong tac thi cong cai tao, stra chita truc tiép tai
cong trinh.

Nghién ctru da dua ra duoc quy trinh cong nghé ché
tao mang phu cham chay & quy mé pilot twong d6i don
gian va co tinh kha thi cao, c6 thé d& dang chuyén giao
cong nghé cho cac don vi san xuét son, do quy trinh
cong nghé hoan toan phu hop véi nhitng diy chuyén
san xut son phu théng thuong.

Vé gia thanh, san phdm nghién ctru hoan toan co
kha nang canh tranh véi nhitng san pham thuong mai
c6 mat trén thi truong. Nho nguyén liéu tuong doi don
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gian, co kha ning ché tao trong nudc, do dé co thé
hoan toan lam chu dugc cong nghé ché tao, giam chi
phi va da dang hoa san pham.
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Thiét bi chan doan ung thu mai dua trén lién két tii - sinh hoc
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'Khoa Dién tir vien thong, Truong Dai hoc Bach khoa, Dai hoc Da No?ng
*Vién Nghién ciru Viét - Anh, Dai hoc Da Nang
SKhoa Hoa, Truong Dai hoc Bach khoa, Pai hoc Da Nang
*Trung tam Nghién cvu dién tu, tin hoc, tw dong hoa mién Trung
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Cac phlrong phap chén dosn ung thu hién nay déu dua trén nguyen tac gén két dac hi¢u giira khang
nguyen véi tac nhan do dac la cac phan tur phat quang dé xac dinh nong d§ khang nguyén dua trén pho
mau tu’0'ng ung thu dugc. Trong nghién ciru ctiia nhom tac gia, thiét bi chin dosn dwge ché tao dua trén
nguyén tac hoat djng méi, sir dung tac nhén do dac 1a cac hat nano tir véi phép do tir trlr0'ng cam rng cua
cac hat nay khi c6 gan két dac hiéu voi khang nguyén de xac dinh nong do khang nguyén. Bai bao gidi
thiéu tong quan vé thiét bi méi duwge nghién ciru phat trién, ciing nhw nhirng yéu to dic thu lién quan téi

phwong phap do va ky thuat thu nhén tin hi¢u.

Tir khéa: cim bién tir GMR, hat nano tiv, thiét bi chin dodn ung thw.

Chi s6 phén loai 2.6

A cancer diagnostic instrument based on
magnetobiological links

Summary

A cancer diagnostic instrument based on a
new detection method has been investigated
and developed by the research group. In
current immunological diagnosis tests, specific
binding between cancer antigens and sensing
agents creates particular optical signals
which correlate with the concentration of the
antigens. These tests are affected greatly by
the medium conditions of the cancer samples.
The instrument developed here uses a new
kind of sensing agent, magnetic nano-particles
in order to overcome the limitations of the
immunological methods in measuring the
antigen’s concentration by means of induced
magnetic signals of nano-particles binded
specifically with the antigens. This paper
presents an overview of the instrument and its
novel points related to measuring method and
detecting technique.

Keywords: cancer diagnostic instrument, GMR
sensor, magnetic nano-particles.

Classification number 2.6
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Dat van de

Ung thu dang 1a mdi de doa ddi véi tat ca cac qubc
gia, trong do c6 Vi¢t Nam, boi day la nguyén nhan gay
tur vong hang dau trén thé gidi. Tuy nhlen benh nay
c6 thé chira khoi hodc kéo dai thoi gian sdng néu dugc
phat hién sém va diéu tri kip thoi. Do do, chan doéan
ung thu trd thanh mot trong nhitng nhu cu phd bién
va hét stre céip thiét hién nay, viéc phat hién sém can
bénh nay la mot trong nhirng yéu t6 quan trong giup
han ché duoc muc d6 tir vong. Mdi bénh ung thur déu c6
mot hoac mat vai loai khang nguyén dac hi¢u dai dién
cho bénh d6. Hién nay, hau hét cac phuong phap xac
dinh ung thu déu dua trén nguyén tic gin két dic hiéu
gitta khang nguyén ung thu va mot tac nhan chuyén d6i
(co chét) dé d& dang phat hién ra chung thong qua cac
phép do. Mot trong nhitng phuong phap pho bién nhat
dang dugc ap dung & hau hét cic phong xét nghiém,
co s6 y té 1a phuong phap “Xét nghiém hip thu mién
dich lién két enzyme”, hay ELISA (Enzyme Linked
Immunosorbent Assay) [1]. K thuat ELISA bao gdm
3 thanh phan tham gia phan Gng: khang nguyén, khang
thé va chat tao mau. Nguyén ly chinh cta phuong phap
nay 1a su két hop dic hiéu giita khang nguyén va khang
thé, trong d6 khang thé dugc gin voi mot enzyme dé
khi cho thém vao phan tmg co chat thich hop (thuong 1a
nitrophenol phosphate) thi enzyme sé& thity phan co cht
thanh mot chat c6 mau. Tir 4o, giup dinh lugng nong
do khang nguyén hay khang thé can phat hién thong

a1
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qua cuong do mau thu dugc. Phuong phap nay dugc
thiét ké cho viéc phat hién va dinh lugng vat chat nhu
peptides, protein, khang thé, hormone... bay la mot ky
thuat kha nhay va don gian, cho phép xéc dinh khang
nguyén hoic khang thé & mot nong do rat thap (khoang
0,1 ng/ml). So v&i ki thuat mién dich phéng xa (RIA
- Radio immuno assay) [2] thi k¥ thuat nay c6 chi phi
thip hon va an toan hon ma van dam bao do chinh xac
nhu nhau.

Gan day, cung véi su tién bd trong nghién ctru
vat liéu méi, hiéu Gmg tir tré khong 16 - GMR (Giant
Magneto-Resistance) dugc phat hi¢n va da doat giai
Nobel vat Iy ndm 2007 [3]. Dya trén hi¢u tng nay, mot
loai cam bién tir siéu nhay c6 tén 1a cdm bién GMR da
dugc nghién ciru phat trién, cho phép thu nhan duoc
tur truong si€u nho cia cac ludng cuc tir. Kha nang
thu nhan tir trudng cua cam bién trong dai rt rong, tir
10 T (nano tesla) dén 10 T (mili tesla), va tir truong
thu nhan dugc nhé hon tir truong trai dat tr 10 dén
hang traim ngan lan. Phat hién nay md ra mot linh vye
m&i - cam bién tir siéu nhay [4] (ndm 2009), c6 thé ap
dung trong do dac tin hiéu y sinh. Tiép can xu huéng
nay, tr nam 2011 chung t6i da tap trung nghién ctru tim
ra mot k¥ thuat do phit hop nham khai thac va sir dung
nhitng dic tinh ndi trdi cia cam bién tr GMR cling
nhitng vu viét cia phuong phdp ELISA vao viéc do
ludng y sinh [5, 6]. Bai bao nay trinh bay tong quan vé
thiét bi chan doan ung thu sir dung cam bién tir GMR
& quy md phong thi nghiém do nhom nghién ctru thiét
ké ché tao va thir nghiém.

Doi tuwong, phuong phap nghién ciu va thuc
nghiém

Trong nghién curu nay, tdc nhan do dac la cac hat
nano tr Fe O, da dugc ché tao véi kich th}réc tr 8 dén
12 nm, tuong duong voi kich thude ciia déi tuong sinh
hoc can do dac 1a cac khang nguyén dac hi¢u PSA cua
bénh ung thu tuyén tién liét va khang nguyén CA15-3
ctia bénh ung thu via. Quy trinh gin két ELISA ap dung
trong nghién ctru nay 1 quy trinh tao lién két c6 dang
“banh kep” (hinh 1) [7], gdm 2 budc: chudn bj kit dic
hiéu (A) va gin két v6i mau bénh (B). Trong do, &
bude (A), hat nano tir duoc boc mét 16p chét hoat hoa
bé mit thich hgp (CHHBM) dé gian két v6i mot khang
thé c6 lién két dac hiéu v6i khang nguyén can xac dinh
co trong mau bénh. Kit dic hiéu nay duogc chuan bi
san voi sd luong lom. O budc (B), khang thé bac mot
duoc gén du 1én dé sinh hoc, sau d6 mot luong mau
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bénh pham c6 chtra khang nguyén bénh (hinh tram)
duoc dua vao va tao lién két dic hiéu voi khéang thé
trén dé, cac thanh phan khac ctia mau bénh pham duoc
loai khoi dung dich. Tu day, kit dac hi¢u da chuan bi
san trong budc (A) duge dua vao dung dich va nhanh
chong lién két dic hiéu v6i khang nguyén gan khang
thé bac mot trén dé trong dung dich, do d6 hinh thanh
cau triic “banh kep” - khang nguyén nim & giita 2
khang thé. Luong kit dc hiéu du duoc loai khoi dung
dich, s hat tir tinh con lai chinh 1a s6 céc hat tir ¢6 lién
két dac hiéu v6i khang nguyén. Luong hat nay ty 18
thudn véi tur truong cam trng ma ching tao ra khi dugc
dat trong mdt tur truong tir héa. Do do, viéc xac dinh
s6 luong hat nano tir ¢6 gin khang nguyén dugc thuc
hién thong qua phép do tir truong cam ung cua cac hat
nano tir nhd cam bién tir GMR. Thiét bi nghién ctru
theo phwong phap méi nay can dap tmg do nhay tdi
thiéu trong duong véi thiét bi chan doan theo phuong
phap ELISA truyén thong.

e Khang thé
dac hiéu
Hat nano cua khang
UV
SR S VY
(/B) Kh{msg A l ]
Khang thé negen S8 i iii l l“\\‘j\i/\ "
YYY o XXX A LY R
)

Hinh 1: quy trinh gan két dic hiéu dang “banh kep':
[khéng thé va hat nano tir] - [khang nguyén] -
[khang thé trén dé] dé tao mau do tir - sinh hoc

(4) la budc chudn bi kit déc hiéu, (B) la bude gdn két tric tiép voi mau bénh

Hé do duoc xdy dung theo so d6 nguyén 1y trén
hinh 2a. Cam bién (1) dugc dat ¢d dinh trong tir truong
ngoai (6) tao bdi cdp nam cham (2). Mot tir truong
hiéu dich’ H, (4) kich hoat cam biér} hoat dc}r}g trong
vung tuyén tinh cua duong dac tuyén cam bién (hinh
2b). Mau do (8) c6 chira cac hat nano tir dugc dich
chuyén qua bé mit cam bién theo phuong (5) ¢ tan
s6 3 Hz. Do co ciu dich chuyén nay, cac hat nano tu
duogc tir hoa trong tur trudong (6) va phat sinh tir truong
cam (mg nam trong dai 1 nT dén 10 pT. Pé cam bién
thu nhan dugc tur truong siéu nho nay, mot k¥ thuat
loai nhiéu chon loc dic biét da duoc nghién ciru phat
trién. Vi tan sb quét mau thiét 1ap & 3 Hz, ky thuét
loai nhiéu nay da duoc nghién ctru tap trung cho ving
tan sd tir 3-50 Hz, trong d6 nhidu tan s6 thip (< 3 Hz),
nhidu tin sb cao (>50 Hz) va nhiéu co hoc dugc loai bo
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triét dé. K¥ thuat nay dugc hinh thanh dya trén sy két
hop giita thé manh cta nhitng module (toolkit) sdn c6
trong phan mém LabVIEW véi toc d6 14y mau 16n cua
bd chuyén d6i ADC (analog-digital converter).

2

N s
R .

Hinh 2: (a) so' @6 nguyén Iy do dac sir dung cam bién GMR, (b) nguyén tic
ldy tin hiéu dira trén dwong déc tuyén cam bién
(1) - Cam bién, (2) - Cap nam cham, (3) - Gia cam bién, (4) - Tir truong
hiéu dich, (5) - Phuwong quét mau, (6) - Tir truong tir héa, (7) - Khay mau,
(8) - Méu do tir - sinh hoc

Két qua va ban luan

Hinh anh thiét bj dudi dang mau thir nghiém va cac
thong sd chinh duoc trinh bay trén hinh 3. Thiét bi lam
viéc dua vao mot phé”tn mém diéu khién hé théng va xu
Iy tin hidu xay dung trén nén LabVIEW.

Théng sé thiét bi:

- Dai do thur nghiém: 5 ng/ml - 10 mg/ml

- Nhiét do hoat dong: 15-40°C

- Thoi gian do: 1-3 phit

- Luong mau: 2-10 ul

- Cong suat tiéu thu: 150 W

- Nguon nudi: 220V, 50 Hz

- Phan mém: CanDec- 15

- Thiét bi ¢6 thé két néi mang hodc lam viée déc lip

Hinh 3: hinh anh mdu thir nghiém (prototype) ciia thiét bi chan dodn ung thir
swr dung hat nano tir lam tac nhan do dac va cac thong $6 chinh ciia thiét bi
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DPé danh gid kha nang hoat dong cua thiét bi vé do
nhay va dai do, chung toi so sanh cac dudng chuin hoa
clia thiét bj v6i thiét bi hién c6 1a ELISA. Trong c4 hai
phép phan tich sir dung thiét bi ELISA va thiét bi nghién
ctru, chung t6i st dung cung mot loai co chét va khang
thé lién két dic hiéu. Két qua thu duoc cho thiy, kha nang
thu nhén protein cta thiét bi ¢6 thé dat t6i mérc 102 mol,
tire 1a & mic picro-mol. Hon nita, mot phép kiém tra dix
liéu thyc nghiém cting cho thay, thiét bj co dudng chuin
dang tuyén tinh (tinh theo dai log-log) trong mét dai 16n
t6i 6 bac vé do 16n.

C6 thé ké toi cac phuong phap do dac ham lwong céc
hoat chét sinh hoc khac da va dang dwoc nghién ctru phat
trién trong nhimg ndm gan day, nhu: day nano [8, 9], ong
cacbon nano [10], can nang micro [11], hay cim bién dién
hoa [12]. Nhitng phuong phép nay dua vao cac tuwong tac
dién tir gilta cac phan tir sinh hoc voi cam bién dé xac
dinh ndng do cac phan tir sinh hoc. Do d6, khi tién hanh
danh gia cac mau dung dich c6 d pH thay ddi, nhiét do
thay d6i hodc co cac phan tmg giau ion phat sinh s& cho
két qua it tin cay. Cac phuong phap nhu ELISA [1], mang
protein [13] hay chdm luong tir [14] lai co co ché thu
nhan tin hiéu phy thudc vao cuong do phat xa mau khi
dwa vao mau do mot co chit phat quang phi hop. Nhu
vay, khi do dac vdi cac mau sinh hoc c6 kha nang tu phat
quang hoic mau bi van duc, két qua thu dugc s€ bi anh
hudng, dan toi sai sé dang ké. Phuong phap do ham luong
hoat chat thong qua tir truong cam tng cla cac hat nano
tir trong nghién ctru nay khong bi anh huong bai cac yéu
t6 néu trén. Vide khao sat anh huong cuia d6 pH (hay nong
do ion), do mau dac trung cua dung moi dugc chi ra trén
hinh 4 v6i viée do lap lai cing mét lugng hat nano tur
Fe,O, trong cac dung moéi la nude cat (H,0), dung mdi ¢6
do pH bang 4,7,9, 10 va dung moi ¢6 mau vang, tim, do
khac nhau. Vi do 1éch vé gid tri do so v6i duong trung
binh (duong nét dut) nho hon 5%, co the khing dinh cac
tham s6 thay d6i vé d6 pH va mau sic dung moéi khong

lam anh hudne t61 tin hiéu do tur.
1,5

14

1.3 T '|'

MT ="

Tin higu ndng dg (ug/ml)

o5 T - T T T T
HO pH4 pHT pHY pH10 Viang

Tham sé& anh hwéng

T +
Tim ©é

Hinh 4: két qua khao sdt anh hiréng ciia pH va mau sdc ciia dung méi
lén tin hiéu do (tai méi diém thuc nghiém, cham tron la gida tri trung binh
trong ddi s6 liéu gi6i han boi 2 thanh ngang)
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Thiét bi nghién ctru cling duge danh gia kha ning
lap lai va muc d6 tin cay dua trén su 1ap lai phép do
trén cac mau chuan khac nhau, dong thoi so sanh véi
thiét bi ELISA trén cung miu do va thoi diém tién
hanh. Hinh 5 trinh bay muc dd 1dp lai ctia cac phép do
sau 25 lan do tién hanh trén 5 mau chuan khac nhau.
Sai s6 chuan (SE) so véi gid tri ham lugng trung binh
ctia moi mau cé gia tri trong dai tir 0,001-0,011 cho ca
5 miu ¢ 5 nong do khac nhau. Nhiing gia tri nay cho
théy do tin cay vé mit thu nhén tin hiéu va dam bao
t6t d6 phan giai cua cac phép do & cac ving ndng do
khéc nhau.

SE:0,002
| o B s e R o e o]
10 —=—85
—+— 84
SE:0,011 s 53
[ R N A s R EEEE S - B S
1 —v— 32
S —+—S1
= SE:0,002
S Adaasbasaaaiadstasaashasa
< 041
<@
£ SE:0,001
001 WW
@
[n]
1E-3 | SE:0,001
0 5 10 i 15 20 25
S0 phép do

Hinh 5: dit liéu kiém tra tinh lGp lai ciia thiét bi do d6i v6i 5 mdu
0 cdc nong do khac nhau
Qua qua trinh nghién ctru thiét ke va ché tao thiét bi
con cho thay mét so thong s6 va dac diém noi trdi hon
so voi thiet bi ELISA truyén thong nhu:

® Mach dién tir va hé co khi cua thiét bi khong
phtc tap, gitip giam chi phi ché tao hé do.

® Thiét bi d& van hanh, phép do dugc thao tac dé
dang, cho két qua nhanh véi do tin cdy cao va chi phi
thap.

Két luan

Thiét bi st dung cam bién GMR hoat dong dya trén
nguyén tic do ndng d6 hat nano tir c6 gin két dic hiéu
v6i khang nguyén bénh ung thu da dugc nghién ctu
ché tao boi nhém nghién ctru trong nude. Thiét bi sir
dung tr trudng cam tng cua hat nano tur lam dai luong
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vét 1y can do. Két qua dinh lugng mau sinh hoc khong
bi 4nh hudng boi cac yéu td phat sinh tir mau do nhu:
do pH, moi truong giau ion, kha nang ty phat quang
hay bi van duc. Két qua nay xudt phat tir sy lam chu k¥
thuat do dac, cong nghé ché tao hat nano tir tinh, cong
ngh¢ ché tao thiét bi, quy trinh gén két dic hiéu, cong
nghé ché tao kit sinh hoc va kha ning khai thac nhiing
vu diém dé sir dung tir phan mém sin co. C6 thé két
luan rang, nghién ctru ndy da cung cip mot cach tiép
can mai va chu dong trong linh vuc do dac phan tich y
sinh néi chung va trong chan doan y té noi riéng.
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Ung dung mo hinh mo phong dé nghlen cuu danh gia trang thai hoat dong

clia duGng ong van chuyén dau 6 Lién doanh Viét - Nga Vietsovpetro
Nguyén Hoai Vii*, Téng Canh Son, Pham Thanh Vinh, Phan Pirc Tuén

Lién doanh Viét - Nga Vietsovpetro
Ngay nhédn bai 7.12.2015, ngay chuyén phan bién 11.12.2015, ngay nhan phan bién 19.1.2016, ngay chap nhan dang 25.1.2016

Qua trinh vin chuyén dau khi bing dwong 6ng ngam duwdi day bién ludn kém theo cac khé khin, phic
tap trong qua trinh vin hanh, nhw mirc do lz“'mg dong paraffin, sw phan b6 ciia dong chat 16ng va khi trong
qua trinh chuyén dong bén trong dwong dng, dic biét 1a van dé nhiét, thiy dong lwc hoc dudong 6ng... Panh
gia chinh x4c 4nh huéng ciia cic yéu td nay trong qua trinh van hanh sé cho phép dwa ra cac giai phap
van hanh an toan dwong 6ng. Céc irng dung mé hinh mé phéng da dwoc cac nha nghién ciru diu khi trén
thé gi6i sir dung rong rai dé danh gia trang thai hoat dong cua cac tuyén duong 6ng van chuyén diu khi,
dac biét ddi véi cac du’o’ng ong lap dat ngam ngoal khoi. Bai bao nay trinh bay mét so két qua nghién ctru
trong ap dung phan mém mo phéong OLGA dé danh gia hoat dong cia cac duong 0 ong ngam van chuyen
diu nhiéu paraffin tai cac m6 Bach H6 va Rong ¢ Lién doanh Viét - Nga Vietsovpetro.

Tir khéa: mé hinh, mé phong, vin chuyén dau nhiéu paraffin.

Chi s6 phén loai 2.7

DPat van de

Thu gom, xir Iy va van chuyén san pham dau tho
la mot mat xich quan trong trong toan bo qua trinh
khai thac dau ¢ cdc mo dau khi trén theé gidi. Van

Using simulation models for assessing the
condition of paraffinic oil transportation

pipeline at Joint Venture Vietsovpetro chuyén dau c6 ham lugng paraffin cao bang duong
ong ngam ngoai khoi trén mot quang duong dai voi
Summary lwu lwong ludn thay ddi & nhiét d6 moi truong thap

Transportation of oil and gas by subsea pipeline =~ hon nhiét do dong dac cua dau la mot thach thirc lon
always faces many challenges, including: wax  d0i vdi cac cong ty khai thac dau khi [1].
deposition, high viscosity of oil, distribution of Cong tac nghién ctru mirc do ling dong, su phan
gas and liquid in flow, specially high pressure,  p{ ciia dong chét 1ong va khi trong qua trinh chuyén
and thermal losses... Accurate assessment of these dong bén trong duong dng, dic biét 1a van dé nhiét,
factors in the process of oil and gas transportation thuy dong luc hoc dudng dng 13 co s¢ dé co thé dé ra
is critical for operating pipeline safely. Simulation céc giai phap cong nghé phu hop giai quyét cac kho
models are widely used for pipeline operation khan, phirc tap trong qua trinh van hanh duong éng.
assessment. In this article, the authors focus
on experiments using OLGA simulation model
for assessing the condition of paraffinic oil
transportation pipeline in Bach Ho and Rong oil
fields at Joint Venture Vietsovpetro.

Cong tac nghién ctru trong van chuyén dau tho
& Viét Nam méi chi that sy bat dau trién khai sau
nam 1986, sau khi Viét Nam bit dau khai thac tan
dau tho du tién tai Vietsovpetro & thém luc dia phia
Nam. Trai qua gan 30 nam phét trién, Vietsovpetro
Keywords: model, paraffinic oil transportation, dd van hanh an toan hé thong thu gom, xir Iy va
simulation. van chuyén dau trén cic mé dau ciia minh qua hé
Classification number 2.7 thdng duong dng ngam dudi bién. Mot trong nhiing
co s& dé giup cho Vietsovpetro dam bao thanh cong
néu trén la viéc tng dung mo hinh mé phong da

*Tac gid lién hé: Email: vunh.pt@vietsov.com.vn
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dugc cac nha nghién ctru dau khi trén thé gidi sir dung
rong rai de danh gia trang thai hoat dong ctia cac tuyén
duong ong van chuyen dau khi, dic biét ddi véi cac
duong 6ng lap dat ngdm ngoai khoi, tir 46 dé ra cac
bién phap xur 1y, van chuyén dau khac nhau & cac giai
doan va diéu kién mo khac nhau.

Noi dung nghién ciu

Hién nay, cac phan mém duoc phat trién cho phép
mo phong cac qua trinh van chuyén dau khi bang
duong oOng, bao gobm: OLGA, PIPESIM, HYSYS...
trong do, phan mém OLGA duoc st dung rong rai vi co
nhing tinh nang vuot troi so véi cac phan mém thuong
mai khac. Phan mém nay cho phép danh gia kha chinh
xé4c kha nang van chuyén ciing nhu cac thong sb cong
nghé trong qua trinh hoat dong ctia cac duong 6ng van
chuyén dau, khi.

Phan mém OLGA duoc Cong ty Scandpower phat
trién va da duoc Cong ty Schlumberger mua lai. Co
s& dir li€u cua phﬁm mém dugc st dung tor mo6 hinh
thuc nghiém duong 6ng thu nho, ap suat cao, duong
kinh 8 inch, van hanh bdi Cong ty SINTEF tai Tiller
(Na Uy). Ngoai ra, cac thyc nghiém xay dung co so
dir lidu cho phan mém nay con dugc tién hanh theo
cac du an cua cac cong ty khac nhu Conoco Norway,
Esso Norge, Mobil Exploration Norway, Norsk Hydro,
Petro-Canada, Saga Petroleum, Statoil va Texaco
Exploration Norway...

Phan mém OLGA dugc str dung rong rii trong cac
du an tinh toan dam bao dong chay, toi wu cac thong sd
cong ngh¢, ma dac bi¢tla thiét lap h¢ théng cosodirliéu
cho thiét ké cac tuyén duong 6ng van chuyén dau khi.
Phan mém OLGA dugc phat trién véi nhidu bo modul
ung dung khéc nhau, cho phep danh gla mo phong cac
thong so trong van chuyen dau khi bang duong ong,
nhu: dong chay nhiéu pha (tinh chat lru bién, md hinh
dong chay, ton ap, duong kinh 6 6ng, mo hinh chay...);
su xudt hién pha ran (hydrate, paraffin...); phén tich
nhiét (boc 6 dng cach nhiét, gianhiét...); su 6n dinh cua
hé théng van chuyén (ché d6 van hanh binh thuong,
dimg va khoi dong duong ong, giam luu lugng, ting
Iru lwong, phong thoi); van chuyén dau duéi dang nhil
tuong; sir dung hda pham xu 1y.

Ngoai ra, phdn mém mé phong OLGA con cho phep
tién hanh cac md phong trong hoat dong cua giéng
khai thac, toi wu ché do gaslift cling nhu cac ché o
hoat dong khac nhau cia giéng khai thac. Cac dir liéu
trong OLGA c6 thé duogc sit dung dé két hop véi cac
phan mém mo phong khac nhu phan mém SENSOR dé
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nghién ctru sdu thém vé hoat dong cua giéng khai thac.
Cho dén nay, OLGA van la phan mém thuong mai duy
nhat cho phép mé phong hoat dong dong chay 3 pha
(dau, kh1 va nuoc), dua ra cac du bao theo thoi gian cac
thong s6 nhu 4p suat, nhiét d9, luu lugng 1ong, khi va
mirc d6 choan chd cua chét long trong duodng 6 ong va
ché do dong chay.

Nhiing niam gan ddy, phan mém OLGA tiép tuc
dugc cai tién, cho phép danh gia chinh xac hon cac
trang thai hoat dong phirc tap cua dudong dng van
chuyén dau khi nhu sy hinh thanh cac nut dau - khi
trong qua trinh van hanh, qué trinh chuyén pha trong
cac dudng dng van chuyén khi condensate.

Hé théng van chuyén dau - khi tai cac mo cua Lién
doanh Vi¢t - Nga Vietsovpetro da trai qua cac thoi ky
phat trién khac nhau. Do céac diéu kién dic thu cua
tung thoi ky dé lai nén co nhiing phtrc tap trong qua
trinh van hanh [2]. St dung kha nang mo phong hién
trang hoat dong ciia duong 6ng s& cho phép danh gia
tinh trang ctia duong 6ng dé dua ra cac giai phap van
hanh hop 1y trong bdi canh hién nay.

Két qua nghién ciu

Lién doanh Viét - Nga Vietsovpetro da chu dong
nghién ctru va ing dung m6 hinh mé6 phong duoc cac
nha nghién ctru dau khi trén thé giGi sir dung rong rai
de danh gia trang thai hoat dong cua cac tuyen duong
6ng van chuyén dau va khi. Duoi day la két qua mo
phong hoat dong cua mot s6 duong ong ngam van
chuyén dau nhiéu paraffin tai cic mo Bach Ho6 va Rong
¢ Lién doanh Viét - Nga Vietsovpetro thong qua viéc
ap dung phan mém mo phong OLGA.

Dau khai thac tai khu vuec mo Rong ¢6 ham luong
paraffin va nhiét d6 dong dac cao biéu hién cac tinh
chat phirc tap tai diéu kién nhiét do thap [2]. Duong
6ng dan dau RP- 1-FSO-3, vén chuyen dau mo Rong
tur glan RP-1 dén kho ndi chira xuét dau sé 3 (FSO-3)
c6 chidu dai 5865 m, duong kinh @324*16, 0 mm dugc
xay du?ng nam 1994, 1a mot doan trong tuyén dng ndi
mo Rong véi moé Bach HO, RP-1-PLEM FSO-3+RC-
1+BT-7+CTP-2, c¢6 chiéu dai 34 km. Py la tuyén
duong 6ng co nhiéu kich ¢& dudng kinh khac nhau va
khong dugc boc cach nhiét voi moi truong bén ngoai.
Sau khi mot kho noi chtra xuét FSO dugc dit ¢ vi tri
s6 3 tai mo Rong thi duong dng RP-1-FSO-3 duoc
sir dung dé van chuyén san pham khai thac cua cac
gian nhe RC-DM, RC-4, RC-5, RC-6 va gian c¢b dinh
RP-1 moé Rong dén FSO-3. FSO-3 con tiép nhan toan
bd san pham khai thac & mé Rong dén tir cac gian cb
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dinh khéc, nhu: RP-2 va RP-3 nho tuyén duong 6ng
RP-3+RP-2+FSO-3... Tuyén duong dng nay duge boc
cach nhiét voi moi truong bén ngoai, dai 17 km, duong
kinh @325*16 mm. Poan duong dng RP-1-FSO-3 van
hanh & diéu kién khong dugc boc cach nhiét vdi bén
ngoai trong khoang thoi gian dai tir nim 1994 dén nay,
do vay viéc danh gia hién trang duong 6ng 1a hét sirc
can thiét dé dam bao an toan cho qu4 trinh khai thac va
van hanh duong 6ng nay.

So d6 va cac thong s6 hoat dong hién nay cua dudng
6ng dan diu RP-1-FSO-3, RP-2+FSO-3 dugc thé hién
& cac hinh 1, 4 va bang 1. Mot s6 két qua nghién ctru
tinh chat cta dau duoc trinh bay ¢ hinh 2 va 3.

Bdng 1: mt s6 théng sé van chuyén dau tir RP-1 va RP-2 dén FSO-3

RP- RP-2
Qe | Himhiong | Nbigdoehat | Q. | Himlong | Nibtdd chi
mngd e, % long, °C mngd e, % long, °C
3888 1S 318 376 11 3

o .E i #,

S RC-DM

Hinh 1: so dé hé thong dwong dng van chuyén dau két noi RP-1
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Hinh 3: ¢ nhét cia dau

Hinh 2: ung sudt trieot clia dau !
o cdc dieu kién nhiét do khdac nhau

o cdc dieu kién nhiét do khdc nhau
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Hinh 5: nhi¢t dj chat long trong dudng ong RP-1-FSO-3, m6 phong
cho trieong hop khdng c6 ling dong parajfin bén trong dwong dng

Két qua mo phong bang phan mém OLGA dugc
trinh bay ¢ hinh 5 cho thay, d6i véi duong 6ng khong
boc cach nhiét va khong co léng dong paraffin, tai diéu
kién nhiét d6 méi trudng nude bién xung quanh duong
dng & mirc 24°C, thi nhiét d6 luu chit van chuyén trong
duong ong chi duy tri cao hon nhiét 46 méi truong
nude bién ¢ doan éng 1,5 km dau tién. Nhu vay, toan
bo san pham khai thac trong duong dng tir RP-1 dén
FSO-3 c6 nhiét do twong duong voi nhi¢t do moi
truong nude bién va khong qua 24°C. Nhiét do hdn
hop cua chét 1ong dén FSO-3 tir RP-1 va RP-2 duoc
xéc dinh ngoai thuc té trén FSO-3 13 34,3°C. Trong khi
d6, nhiét 6 chat 1ong RP-2 vé dén FSO-3 phai khong
16n hon 38°C (nhiét d6 ban dau cua san pham RP-2).
Tuong ty nhu vy, nhiét do cta chét 16ng trén RP-1 vé
dén FSO-3 phai khong thap hon 31°C. M6 phong tinh
toan nhiét d6 tdi thiéu cuia chét 1ong tir RP-1 vé FSO-3
duoc thé hién trong hinh 6.
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Nhét d6 gia dinh chit 1ong ti RP-1 vé UBN-3,°C

Hinh 6: mé phong tinh todn nhiét dg t6i thiéu chat long tir RP-1 vé FSO-3

Nhu vay, trong dudng dng RP-1+FSO-3 hinh thanh
dang ké 16p ling dong paraffin va dong vai trd nhu mot
16p cach nhiét tu nhién ctua duong ong, lam giam tiét
dién 6ng, dan dén lam ting van tc dong chay trong
dng va giam t6n that nhiét ra moi truong bén ngoai,
nhung ton that 4p suat van chuyén lai ting 1én [3]. Két
qua mo phong hoat dong dudong 6ng boc cach nhiét
RP-2+FSO-3 trong diéu kién méi truong nude bién co
nhiét 6 24°C cho thiy, voi kha niang hinh thanh 16p
paraffin trong dudng 6ng RP-2-FSO-3 la khong dang
ké, nhiét do chat 1ong van chuyén vé dén PLEM FSO-
3 1a 35°C, tuong Ung v4i nhiét do cua RP-1 vé dén
PLEM FSO-3 1a 32,4°C (bang 2).
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Hinh 7: mé phong hoat dong cua duong ong van chuyén dau theo tuyén ong
RP-1+FSO-3 voi lop lang dong paraffin day khoang 40 mm

Hinh 7 thé hién mdi twong quan giita nhiét d6 chat
long trén RP-1 va 4p suit tai 6ng ding RP-1 véi chiéu
day 16p ling dong paraffin, v6i gia dinh 16p paraffin
ling dong phan bd déu trong dudong éng. Két qua
mé phong cho thay, 16p ling dong paraffin bén trong
dudng dng c6 bé day khoang 40 mm.
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Nhiét d6 cua nudc bién bién d6i theo mua trong
nam va c6 muc do dao dong manh & khoang 24-29°C,
thap nhat co thé 22°C. Tuy theo nhiét d6 mdi truong
nuée bién, nhiét do cua chat long RP-1 vé dén FSO-3
s& dao dong tir 32 dén khoang 35°C va ap suét tai ong
ding RP-1 dao dong trong khoang 12-18 bar.

Bang 2: sw phu thugc nhiét do chat long dén FSO-3 véi nhiét dé méi truong

nudée bién
Nhiét d9 nwée bién, °C | Nhiét dd chit long dén FSO-3, °C
23 32,2
24 32,4
25 33,0
26 33,4
27 34,0
28 34,2
29 34,5
30 34,9

Két qua mo phong cho thay, nhiét do chat 1ong dén
FSO-3 thap hon 36°C, ttc 14 roi vao viing ma do nhét
dong hoc va mg suat truot tang dot ngdt (hinh 2 va 3).
Nhiét d6 nude bién ¢ ving can ddy, xung quanh dudng
éng thuén loi cho van chuyén dau tir RP-1 dén FSO-3
1a trén 27°C. O nhiét 6 dudi mirc nay, s& dn dén ting
ton that thay lyc duong 6ng RP-1+FSO-3.

Nhu vy, hoat dong cua duong 6ng RP-1+FSO-3
phu thudc rat nhiéu vao nhiét 4o nude bién xung quanh
duong 6ng. Tai thoi diém nhiét d6 nudc bién thap hon
27°C, nhiét do dau dén FSO-3 tiém can véi nhiét do
dong dac cua dau, 1am tang dot ngdt do nhdt cua chét
luu, giai doan nay ghi nhan sy tang ap ¢ muc cao tai
ong dimg trén RP-1 mo Rdng, trong dudng 6ng khuynh
hudng hinh thanh ling dong paraffin va 16p dau dong
cao, lam tiét dién 6ng bi thu hep, cho nén tdn hao ap
suat van chuyén gia tang.

Puong 6ng van chuyén BK-14-CPP-3 thyc hién
véan chuyén san pham khai thac trén BK-14/BT-7 dén
CPP-3. Trudc day, duong dng nay dugc sir dung dé
van chuyén san pham khai thac tir gian nhe GTC-1,
mé Gau Tring, dén CPP-3. Hién nay san pham khai
thac GTC-1, BK-16 dugc van chuyén dén BK-14 dé
tach khi so bd trong binh tach khi so by (UPOG), sau
d6 van chuyén qua BK-9 dén CPP-3. So db nguyén tic
van chuyén dau GTC-1, BK-16, BK-14 va BT-7 dugc
trinh bay & hinh 8.

o4
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Hinh 8: so dé van chuyén san pham khai thac BK-14, BT-7, BK-16

Puong dng van chuyén dau BK-14+CPP-3 dai 10,6
km, duong kinh ®323,8*%15,9 mm, dugc boc cach

va Gau Trdng
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nhiét v6i méi trudng bén ngoai bang vt liéu composit.
Céc thong s hoat dong cua duong 6ng BK-14+CPP-3
trong thoi ky ddu ¢ ché do van hanh dugc trinh bay
trén hinh 9 va 10.
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Hinh 10: cdc théng s6 hoat dng ciia dwong ong BK-14+CPP-3

Nhiét d§, oC

Két qua mo phong hoat dong cia dudng dng nay
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R duoc thé hién tai hinh 11 phan anh kha phu hop véi cac

thong s6 hoat dong ciia dudng éng trong giai doan nay.

Hinh 11: ép sudt van chuyén hon hop dau khi doc theo chiéu ddi dirong ong

bar

o giai doan van hanh on dinh
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Hinh 12: ép sudt tai ong ditng trén BK-14 theo két qua mé phong
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Hinh 13: dp sudt ghi nhdn tai ong dimg trén BK-14

Hién nay, luu lugng chét long van chuyén tr BK-
14 dén CPP-3 dao dong ¢ mirc 1.500 m*/ngd, v6i ham
lugng nude 40%, luu luong khi khoang 320.000 m?/
ngd. Ap suat van chuyén dau di CPP-3 tai 6ng dung
trén BK-14 14 19-21 bar, 4p suat trén ong dtng khi dau
dén CPP-3 1 12-16 bar. Nhiét do chat 16ng trén BK-14
khoang 40-41°C va d&én CPP-3 dao dong trong khoang
27-31°C. Céc két qua mo phong qua trinh hoat dong
cua duong 6ng BK-14+CPP-3 dugc thé hién tai hinh
12 va thuc té & hinh 13,

Két qua md phong cho thay, ap suat tai dng dimg
dao dong nhu thuc té ghi nhan ¢ thoi diém ban dau khi
dua duong 6ng vao van hanh ¢ ché do on dinh khong
khac biét nhiéu so voi diéu kién duong dng & tinh trang
khong c6 lang dong paraffin.

Két luan

Céc két qua md phong hoat dong duong dng RP-
1+FSO-3 mé Rong ciing nhu BK-14+CPP-3 m6 Bach
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Ho6 cho thdy mirc d6 chinh xac cao so véi cac thong sd
cong nghé ghi nhén trong diéu kién thuc t&. M6 hinh
mo phong cho phép xéc dinh tinh trang hoat dong cong
nghé cua cac dudng 6ng van chuyén dau va khi nay.
Bén canh do6, cac két qua ciia md hinh mé phong hoat
dong duong dng ciing cho phép nhan thay nhitng kho
khin khac nhau trong qua trinh van hanh tai cac tuyén
duong 6ng van chuyén dau khi nay. Qua trinh thiét lap
mo hinh mé phong cho cac tuyén ng RP-1+-FSO-3 mo
Rong ciing nhu BK-14-CPP-3 mé Bach Hb sir dung
cac co so dir liéu, cac nghién ctru cu thé tinh chat dau
mo Réng va Bach H6. Murc do chi tiét cu thé cua cac
nghién clru nay giup nang cao tinh chinh xac cua cac
két qua mo phong.

Nhu vy, cac két qua mo hinh mé phong phan anh
tuong ddi chinh xéc trang thai hoat dong cta duong
dng, danh gia cac van dé trong qué trinh van hanh, trén
co s d6 xac dinh cac ché do van hanh t6i uu hé thong
cong nghé, dam bao van hanh an toan dudng 6ng trong
sudt qua trinh khai thac dau khi.
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Su'tao mo seo va dich treo té bao thong do Lam Bong Taxus wallichiana Zucc.

¢0 kha nang sinh tong hap paclitaxel

Tran Hong Anh'*, V6 Pinh Quang', L& Thi Thiy Tién?
!Chi nhanh Vién Ung dung Céng nghé tai Tp Ho Chi Minh
2 Truong Dai hoc Bdach khoa Tp Ho Chi Minh

Ngay nhan bai 2.6.2015, ngay chuyén phan bién 10.6.2015, ngay nhan phan bién 23.7.2015, ngay chép nhan ding 28.7.2015

Mo seo thong d6 Lam Df)ng Taxus wallichiana Zucc. duwgc hinh thanh tir than ciy non trén méi trudong
khoang va vitamin B5 bd sung saccharose 20 g/l, 2,4-D 4 mg/l kinetin 1 mg/l va AgNO, 150 mg/l. Viéc sir
dung to hop 2,4-D 0,1 mg/l, 6-BA 0,5 mg/l va NAA 0,5 mg/l dé thay thé cho 2,4-D 4 mg/l va kinetin 1 mg/I
nham thic diy s ting sinh va tong hop paclitaxel ciia mé seo. Dich treo té bao thong d6 LAm Pong (Taxus
wallichiana Zucc.) dwge tao tir md seo, trong mdi trudng 1ong c6 thanh phan twong tw nhw méi truong
nudi ciy mé seo. Sy ting truéng ciia dich treo té bao chiu anh hwéng béi trong lugng té bao khéi diu va
vén toc lic. Trong lwong té bao khéi dau tir 1-1,5 g/10 ml mdi truwong va van tdc lic tir 60-110 vong/phut
thich hop cho sy ting truéng ciia dich treo té bao thong do.

Tuwr khéa: cdy thong do, dich treo e bao, paclitaxel, Taxus wallichiana Zucc., thong do Lam Béng.

Chi s6 phén loai 2.8

The formation of Lam Dong Taxus
wallichiana Zucc. callus and cell suspension
culture for paclitaxel biosynthesis

Summary

Taxus wallichiana Zucc. callus was formed from
stem of young tree in BS medium supplemented
with sucrose 20 g/l, 2.4-D 4 mg/1, kinetin 1 mg/l and
AgNO, 150 mg/l. The using of 2.4-D 0.1 mg/l, 6-BA
0.5 mg/l and NAA 0.5 mg/l in order to replace the
combination of 2.4-D 4 mg/l and kinetin 1 mg/l was
suitable for the growth and paclitaxel biosynthesis
in callus. Lam Dong Taxus wallichiana Zucc. cell
suspension culture made from callus in liquid
medium had the same components as in callus
culture medium. The growth of cell suspension
culture had been affected by initial cell weight and
shaking speed. The initial cell weight which was
1-1.5 g of fresh calli in 10 ml liquid medium and
shaking speed of 60-110 rpm were suitable for the
growth of cell suspension culture.

Key word: cell suspension culture, Lam Dong yew
tree, paclitaxel, Taxus wallichiana Zucc., yew.

Classification number 2.8

*Tac gid lién hé: Tel: 0989369665, Email: saomai6@yahoo.com
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Pat van de

Hop chét paclitaxel c6 hoat tinh chéng ung
thu duoc chiét xuat 1an dau tién tir vo cdy thong
do vao ndm 1969. Nam 1992, Taxol® véi hoat chat
chinh 1a paclitaxel dugc to chirc “Food and Drug
Adminitrastion” (FDA) chinh thitc cong nhan Ia
loai thudc chita bénh ung thu budng trimg va ung
thu va hiéu qua nhét [1].

Paclitaxel c6 & cac by phan cua cay thong do,
dac biét la vo cay, 1a va 161 than cay Taxus brevifolia
[2]. Tuy nhién, viéc chiét tach hop chét nay rat
kho khin, hiéu sudt thip va ton kém. Trong cac
loai Taxus, ham lugng paclitaxel trong vo than cay
Taxus brevifolia cao nhat nhung hop chét nay chi
chiém 0,01-0,07% trong lugng vo cdy. Hon nira,
Vo cdy rat mong (khoang 3 mm) va day lai la loai
cdy phat trién rat cham, viéc khai thac vo cay thudc
nhém nay gip nhiéu han ché do cay bi chét sau khi
thu hoach.

Vi¢t Nam c6 2 loai thong do 1a Taxus chinensis
va Taxus wallichiana Zucc.; trong do, Taxus
wallichiana da dugc ching minh trong 14 c6 chira
hop chét 10-deacetylbaccatin-III (10-DAB) - tién
chat c¢6 thé chuyén héa thanh paclitaxel [3]. Cung
voi xu hudng cua thé gidi, cac nha khoa hoc tai
Viét Nam d3 bat tay vao nghién ctru thong do va da
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c6 mot sd két qua vé nhan gidng vo tinh, tao va ting
sinh md seo ciing nhu nghién ctru vé dich treo té bao
thong d6 [4-9]. Theo hudng nghién ciru vé dich treo
té bao, cac nha khoa hoc dd nghién ctru nudi cdy té
bao va phuc hdi mé seo tir dich treo té bao thong do
Hymalaya (Taxus wallichiana Zucc.) [ 7]. Nhom tac gia
da thiét lap dugc diéu kién tao dich treo té bao Tuxus
wallichiana 13 mdi truong C3 gdbm thanh phan khoang
BS, 20% (v/v) nudc dura, 60 g/l duong saccharose va 1
mg/I kinetin nhung méi truong nay lai trc ché sy tang
sinh mé seo. D& phuc hoi mo seo, té bao dugc thu nhan
vao ngay thir 25 khi nudi cay dich treo té bao va dugc
nudi cay trén moi truong C3 bd sung 20 g/l duong
saccharose trong t6i. Mot s6 cong trinh khac ciing
dd nghién ctru vé dich treo té bao Taxus wallichiana
duogc tao ra tir mo seo c6 ngudn gde tir than non cay
Taxus wallichiana Lam Dong trén mdi truong khoang
B35 c6 bo sung 4 mg/l 2,4-D va 1 mg/1 kinetin [8]. Su
tang sinh cta dich treo t& bao t6t nhat khi trong moi
truong nudi céy ¢O su hién dién cua saccharose 30
g/l va 2,4-D 5 mg/l két hop véi kinetin 0,5 mg/l. Viée
st dung polyvinylpyrrolidone (PVP) v4i ham lugng
1000 mg/1 to ra c6 kha ning day Iui tac dong can cua
polyphenol va glup cho sy tang sinh cua dich treo té
bao. Tuy nhlen dé tién t6i muc tiéu cong nghiép hoa
viéc san xuit hoat chét paclitaxel dac tri ung thu tai
Viét Nam, can thiét phai c6 cac nghién ctru theo hudng
tang nhanh sinh khéi nhung van duy tri dugc ham
luong paclitaxel cao dé tao co so cho viéc xdy dung
quy trinh cong nghé & quy mo cong nghiép. Hon nira,
dé dé& dang cho cong tac tinh sach paclitaxel trong té
bao sau nay, moi trudng nudi cdy can phai giam thiéu
hoac khong st dung 2,4-D, mdt auxin manh dugc st
dung phd bién dé tao mo seo ddi v4i thong do. Vi vay,
rat can thiét phai cé cac nghién ctru vé anh hudng cua
céc t6 hop chit diéu hoa sinh truéng thyuc vat trong d6
c6 su giam ham lugng 2,4-D khi nuoi céy té bao, tién
t6i khong sir dung 2,4-D trong nudi cdy dich treo té
bao thong do, tir do lva chon td hop chét diéu hoa sinh
truong thuc vat thich hop cho sy tang sinh cling nhu sy
tich lily paclitaxel trong té bao. Bai bio nay gop phan
nghién clru vé su tao mo seo va dich treo té bao thong
d6 Taxus wallichiana Zuce. c6 kha nang sinh tong hop
hoat chét paclitaxel trong méi truong cé su giam thiéu
2,4-D.

Noi dung nghién citu
Déi twong nghién ciru

Cay thong d6 Lam Dong Taxus wallichiana Zucc.
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Tao mo seo

Khtc cit than non 3-4 tuan tudi tir cay thong do 1
nam tudi, ¢6 chiéu dai 1 cm sau giai doan khir tring
v6i con 70°, hypoclorid canxi 5%, va HgCl, 0,5%o
dugc cay trén moi trudong tao seo la moi truong BS
[10] bod sung 2,4-D 4 mg/l, kinetin 1 mg/1 [8], AgNO,
150 mg/1 va agar 8 g/l. Mau cay duogc cay chuyén sau
moi 15 ngay. Su nuoi céy dugc thyc hién trong bu6ng
t6i, & 25+1°C va do am 60-65%. Diéu kién nudi ciy
nay duoc ap dung trong tat ca cac thi nghiém tiép theo.

Khdo sdt anh hwong ciia chit diéu hoa sinh truong
thwc vit den sw tang sinh va tich liiy paclitaxel cua
mo seo

M6 seo 2 thang tudi duoc cdy trén méi trudng
B5 bd sung saccharose 20 g/l, AgNO, 150 mg/l va
cac t0 hop chat diéu hoa sinh trudng thyc vat gom
2,4-D ndng do thap (0,1-0,2 mg/l) két hop vdi 6-BA
(0,5-1 mg/l) vaNAA (0,5-1 mg/l) Su gia tang sinh khoi
mo seo dugc xac dmh bai chi s6 ting trudng cua té bao
sau 30 ngay nudi ciy. Him lugng paclitaxel trong mo
seo dugc xac dinh bang may sic ky long hiéu ning cao
(HPLC) voi chét chuan 1a taxol 99% ctia Sigma (M¥).

Nudi cdy dich treo té bao

Mo seo 5 thang tudi duoc chuyén vao 10 ml méi
truong long B5 véi saccharose 20 g/l; 2,4-D 0,1 mg/l,
6-BA 0,5 mg/l, NAA 0,5 mg/l va AgNO 150 mg/l H¢
thdng té bao dugc dit trén may lic vong voi toe do lic
110 vong/phut.

Khdo sdt anh huong ciia trong heong té bao khoi
ddu 1én sw tang trudng cia dich treo té bao: md seo 5
thang tudi véi trong luong twoi thay ddi (0,5; 1,0; 1,5
va 2 g) duoc nudi cdy trong erlen 50 ml chira 10 ml
moi trudng B5 long bd sung saccharose 20 g/l, 2,4-D
0,1 mg/l, 6-BA O,’S mg/l, NAA, 0,5 mg/l, AgNO, 150
mg/l. H¢ thong t€ bao duogc lac lién tuc (110 vong/
phut). Su tang sinh ctia dich treo té bao sau 3 tuan nudi
cay dugc danh gia boi chi sb tang truong.

Khdo sdt anh huong cia van toc lac dén sw ting
truong cua dich treo té bao: mod seo 5 thang tudi
c6 trong lugng tuoi 1 g duoc dit trong erlen 50 ml
chtra 10 ml moéi trudng 10ng (mdi truong B5 bd sung
saccharose 20 g/1, 2,4-D 0,1 mg/l, 6-BA 0,5 mg/l, NAA
0,5 mg/l, AgNO, 150 mg/l). Hé théng té bao dugce lic
lién tuc voi van toc lac thay doi (60, 85, 110 va 135
vong/phut). Su ting sinh cua dich treo t& bao sau 3
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tuan nudi cay duogc danh gia bai chi sd ting truong.
Quan st té bao
Té bao thong do duge quan st dudi kinh hién vi
quang hoc trong 1 giot thudc thir lugol (LKI) voi do

phong dai 400 lan nham xac dinh hinh dang va dac
tinh cua té bao.

Xdc dinh thé tich té bao ling

Sutang sinh cua dich treo té bao dugc xac dinh theo
thé tich té bao lang (SCV, settle cell volume) sau khi
dé yén 15 phut. Chi s6 tang truong cua dich treo t€ bao
dugc tinh theo [11]: chi 86 tang truong = (SCV sau -
SCV @dau)/SCV dau.

Xdc dinh ham luwgng paclitaxel

Ham luong paclitaxel ¢ trong dich treo té bao
duoc xac dinh béng may HPLC st dung dau do UV,
chat chuan 1a taxol 99% cia hang Sigma (My).

Bé tri thi nghi¢m va xii Iy 56 ligu

Thi nghiém dugc bd tri hoan toan ngau nhién véi 3
1an 1ap lai, mdi 1an lap c6 10 binh nudi cdy. Cac sd lidu
ghi nhan dwoc danh gia bang phuong phap phan tich
phuong sai mot yéu t6 (one way anova) va phép thir
Duncan dé so sanh su khac biét gitta cac nghiém thirc
& mirc y nghia 0,05 (xir Iy thong ké bang phan mém
Statistical Program Scientific System - SPSS phién
ban 11.5 danh cho Window). Su sai biét 6 y nghia ¢
murc p = 0,05 cua cac gia tri dugc biéu hién bang cac
mau ty khac nhau kém theo sau s trung binh va sai sb
chuan.

Két qua

Khuc cat than non 3-4 tudn tudi tir cay thong do
1 nam tudi véi chidu dai 1 cm duge dit nam ngang
trén moi trudng tao seo 1a moi trudng B5 bd sung
2,4-D 4 mg/l, kinetin 1 mg/l va AgNO, 150 mg/l. Sau
15 ngay nudi cay, mau ciy bt dau cong va su phan

chia cta cac té bao nhu mé vo than co thé quan sat
dugc dudi kinh hién vi (hinh 1).

Hinh 1: té bao nhu mé vé than cé sw thanh lap vach ngan ngang sau 15 ngay
nudi cdy (dau miii tén)
Sau 45 ngay nuoi cay, c6 thé nhan thay sy xuat
hién ctia mo seo & vi tri vét cat hodc ¢ gitita mau cay
(hinh 2).
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MO0 seo hinh thanh
tai vi tri vét cat

M0 sgo hinh thanh
tai vi tri gitra doan
than

Hinh 2: s hinh thanh mé seo sau 45 ngay nudi cdy trén méi truong BS bé sung
2,4-D 4 mg/l, kinetin 1 mg/l va AgNO, 150 mg/|
M6 seo hinh thanh giai doan nay c6 dang chic, mau
vang sang. Két qua nay phut hop véi nhitng nghién ctru
cta [5] va [8]. Dudi kinh hién vi quang hoc, c6 thé
quan sat théy cac té bao mo seo sép Xép vO trét ty, pha
v biéu bi dé tiép tuc phat trién (hinh 3).

‘\ M6 s¢o

Hinh 3: phdu thire ngang mau than théng do sau 45 ngay nuéi cdy
trén moi truong B5 bo sung 2,4-D 4 mg/l + kinetin 1 mg/l va AgNO, 150 mg/l

Sau 60 ngay nudi cay, mo s¢o xuat hién trén toan bo
mau cay (hinh 4).

M0 seo

Hinh 4: mé seo hinh thanh tir mdu cdy sau 60 ngdy nuéi cdy trén méi triong BS
b6 sung 2,4 D 4 mg/l + kinetin 1 mg/l va AgNO, 150 mg/l

Céc chat diéu hoa sinh truong thyc vat thuoc nhom
auxin nhu 2,4-D hay NAA thuong dugc sir dung nhu
nguén auxin ngoai sinh kich thich sy hinh thanh mé
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seo & nhiéu dbi tugng thuc vat [12]. Trong cac loai
auxin, 2,4-D 1a chit dugc sir dung hiéu qua nhét [13].
Ngoai cac chat thugc nhom auxin, dé hinh thanh mé
seo, mot sb loai thuc vat can c6 su tac dong phéi hop
gitra auxin va cytokinin. Khong ngoai quy ludt nay,
su hinh thanh mo s¢o tur than non cay thong dé Taxus
wallichiana Zucc. ciing can phai c¢6 sy két hop cua
2,4-D ndng d6 4 mg/l véi kinetin 1 mg/I [8] hodc NAA
nong d 2 mg/1 két hop véi kinetin 0,2 mg/1 [4].

Céc té bao nhu mo vo than dé dang tao md seo trén
mdi trudng nudi ciy co auxin riéng 1¢ hay két hop véi
cytokinin [14]. Quan sat hinh thai gidi phau than non
thong do, chung t6i nhan thay sy phan chia khoi dau
& vai té bao nhu mé vo (hinh 1), sau d6 su phan chia
tiép tuc xay ra manh dan dén sy hinh thanh mo seo va
nho ra ngoai sau sy pha v biéu bi than (hinh 3). Sau
2 thang, md seo c6 mau tring nga, dang chat (hinh 4).

Khao sdt anh hwéng ciia chit diéu hoa sinh truéng
thuc vit lén su tang truong va tich liy paclitaxel clia
mo seo

Mb seo dugc nudi cdy trong cic médi trudng co
thanh phan va nong do auxin va cytokinin thay doi. Su
tang trudng va tich Iy paclitaxel cua mé se¢o sau 30
ngay nudi ciy dugc trinh bay ¢ bang 1.

Bng 1: su tang trwong va tich lily paclitaxel ciia mé seo sau 30 ngay nuéi cdy

Nghiém thite Chit PHSTTV (mg/)  Chish Paclitaxel
2,4-D NAA 6-BA ting truéng (mg/g)

( dé?lcTh]ung) 0 0 0 0.87+0,06¢ KPH
NT2 0.1 0.5 0 2,3240,11¢ 11,4
NT3 0.1 1 0 2,65+0,20¢ KPH
NT4 01 0,5 0,5 | 4,48:0,52% 231,8
NTS 0.1 1 0.5 4,13£0,05" 70,9
NT6 0.2 0.5 0 2,86+0,42+ 415
NT7 02 1 0 3,6120,10 489
NTS$ 0.2 0,5 1 4,760,13° 1384
NT9 02 1 ! 4,10+0,39% 7,8

Ghi chii: PHSTTV: diéu hoa sinh truong thuc vdt; KPH: khong phat hién;
cac chir cai khac nhau biéu dién mirc do sai biét co y nghia (theo cot)
0 do tin cdy 95%.

Két qua ¢ bang 1 cho thay, mé seo ting truong tot
trong tat ca cac nghiém thirc (NT) ¢6 su hién dién cua
chit diéu hoa sinh truong thuc vat, dac biét trén cac
moi treong co su hién dién cua 6-BA (NT 4, 5, 8 va
9). Chi s6 ting truong ctia md seo cao nhat trén moi
truong ¢6 2,4-D 0,2 mg/l, NAA 0,5 mg/l, 6-BA 1 mg/l
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124,76 (NT 8), tiép theo 1a md seo trén moi trudng co
2,4-D 0,1 mg/l, NAA 0,5 mg/l, 6-BA 0,5 mg/1 (4,48)
(NT 4). Tuy nhién, sy khac nhau gitta cac NT nay
khong c6 ¥ nghia vé mit thong ké. Mo seo ting trudng
cham hon khi khong c6 6-BA trong mdi truong nuoi
cdy (NT 2,3, 6 va 7).

Loai auxin thuong duogc st dung dé cam ung tao
s¢o 1a 2,4-D. Tuy nhién, néu mo seo duogc duy tri mot
thoi gian dai trong méi truong c6 2,4-D ndng do cao
thi kiéu gen cua té bao c¢6 thé bi bién doi. Trong nhiéu
truong hop, viée chuyén moé seo sau khi hinh thanh tir
moi truong cd 2,4-D sang moi truong c6 NAA hoac
IAA dugc thyc hi¢én [15]. Fornale [16] cling su dung
moi truong B5 bd sung 2,4-D 10 uM (twong duong
2,26 mg/l), kinetin 4 uM (0,86 mg/l) va GA, nong do
1 uM (0,35 mg/l) d€ cam Gng tao mo se¢o tir than non
cdy thong do Taxus baccata L. Sau 4-6 tuan, md seo
ciing dugc cdy chuyén qua méi truong B5 ¢6 NAA 10
uM (1,86 mg/1) va 6-BA 0,5 uM (0,11 mg/l) nham loai
b6 2,4-D trong mdi trudng nudi cdy. Tuong ty, md seo
2 thang tudi trong thi nghiém ctia chung toi duoc cay
chuyén qua méi truong co chira to hop chat diéu hoa
sinh truong thuc vat gém 2,4-D néng do thép (0,1-0,2
mg/1) két hop voi 6-BA (0,5-1 mg/l) va NAA (0,5-1
mg/1). Két qua 1a chi so ting trudng ciia mo seo sau 1
thang nudi cdy ting tir 2,32 dén 4,76 & tat ca cac NT
(chi sb tang truong & NT dbi ching 1a 0,87) ching to
su két hop gitta 2,4-D nong do thap voi 6-BA va NAA
kich thich t6t su tang sinh cta té bao mé seo thong do.

Su sinh tong hop paclitaxel cia md seo dugc ghi
nhan sau 30 ngdy nudi cdy. Tuong tu nhu sy ting
truong ciia mo seo, ham lugng paclitaxel cao hon trén
cac moi trudng nudi cy co su phdi hop giira auxin
va cytokinin. Ham luong paclitaxel cao nhat (231,8
mg/g) dugc ghi nhan & md seo trén modi trudong cod
2,4-D 0,1 mg/l, NAA 0,5 mg/l va 6-BA 0,5 mg/l.
Trong khi d6, md seo trén moi trudng khong cé chit
didu hoa sinh truong thuc vat (NT 1) hay méi truong
¢6 2,4-D 0,1 mg/l, NAA 1 mg/l (NT 3) khong tong
hop dugc paclitaxel. Nhu vay, viéc thay thé mot phan
2,4-D bang NAA két hop voi 6-BA di tac dong tot dén
su sinh truong cua mo se¢o va sy tich lily paclitaxel
trong t& bao mo seo, va to hop thich hop cho sy sinh
trudng va tich lity paclitaxel 1a 2,4-D nong d6 0,1 mg/I
két hop v6i 6-BA 0,5 mg/l va NAA 0,5 mg/l. Mit khéc,
t6 hop chat didu hoa sinh truéng nay ciing thich hop
cho su tao mo seo lam nguyén li¢u tao dich treo té bao
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v6i mo seo c6 mau vang sang va bit dau xop sau 4
thang nudi ciy. Dudi kinh hién vi, md seo gdm nhiing
té bao dang kinh, vach mong. Hat tinh bot (nhuém mau
xanh tim v6i iod) hdu nhu phan bd khip té bao nhung
tap trung nhidu nhat & gan mang nguyén sinh. Khong
nhin théy nhan trong té bao (hinh 5).

Hat tinh bot

Hinh 5: 1é bdo mé seo sau 30 ngdy nuéi cdy trén moi truong B5 b sung
2,4-D 0,1 mg/l, 6-BA 0,5 mg/l, NAA 0,5 mg/l va AgN03 150 mg/l
Dua vao kha nang tang truong va tich llly paclitaxel
ctia md seo, chung t6i Iya chon moi truong BS bd sung
2,4-D 0,1 mg/l, NAA 0,5 mg/l va 6-BA 0,5 mg/l (NT 4)
dé nuoi céy mo seo lam nguyén liéu tao dich treo té bao.

Nudoi cd'y dich treo té bao

Mo seo 5 thang tudi trén méi truong B5 bd sung
saccharose 20 g/l; 2,4-D 0,1 mg/l, 6-BA 0,5 mg/l,
NAA 0,5 mg/l va AgNO, 150 mg/l dugc ciy chuyén
sang moi truong 1ong cd thanh phan twong ty nhu moi
truong tao seo. Hé thong té bao dugc duy tri trén may
lic tron trong diéu kién tdi, nhiét d6 25+1°C, am do
60-65%.

Su phong thich cac té bao don va cac nhom nho té
bao tir mo seo c6 ngudn gde tir than vao mdi trudng
1ong duoc thay rd sau 7-14 ngay nudi cdy. Dich treo té
bao c6 mau nau nhat, kich thude cac cum té bao khong
déu nhau (hinh 6).

Nhitng
cum nho
t€ bao

Hinh 6: dich treo té: bao gé‘m,ca'c 1é bdo cé ldp va nhitng cum nho 1é bao
hinh thanh sau 2 tuan nudi cay duwdoi kinh hién vi quang hoc o vt kinh X4

TAP CHI

HOA HOC ||,
ONG NGHE | [Cl Nap 56 7:2016

Anh huwéng ciia trong lwong té bao khéi diu lén
sw ting trudng ciia dich treo té bao

Ngoai cac yéu t6 nhu anh sang, nhiét do, cac yéu
t6 vat Iy khac ciing anh huong truc tiép dén sy ting
truong cua dich treo té& bao nhu mat do té bao ban dau
hay van toc ciia may lic.

Trong luong té bao khoi dau (mat do té bao khoi
dau) c6 anh huéng quan trong dén sy ting trudng cua
té bao thong do Taxus wallichiana Zucc. Sau 3 tuan
nudi cdy, su ting truong cia dich treo té bao (dugc
danh gia qua chi sb ting truong) thay doi tiy theo
trong lugng té bao khoi dau. ONT 2 va 3 (trong lugng
té bao khoi dau 1an luot 1 va 1,5 g), su ting truong cia
dich treo té bao cao hon cac NT con lai. Chi s ting
truong cua dich treo té bao cao nhit & NT 2 véi trong
luong té bao khoi dau 1a 1 g (bang 2).

Bang 2: anh huong cua trong lwong té bao khoi dﬁu lén sy tang truong
cua dich treo té bao thong do sau 3 tuan nudi cay

Trong lugng té bao

khéi diu (2) Chi s0 tang trudéng

0,5 0,02::0,03
1,0 0,24+0,03¢
1,5 0,17+0,05
2,0 0,000,00 ®

Cac chir cai khdac nhau piéu dién mirc d¢ sai biét ¢6 y nghia (theo cot)
0 do tin cdy 95%. Thé tich moi truong cho cdc thi nghiém la 10 ml

Nhu vay, trong lugng té bao ban dau thich hop cho
su ting sinh cua dich treo t& bao 1a 1 va 1,5 g té bao
troi/10 ml méi trudong. Két qua nay ciing phit hop véi
Fornale [16] khi nudi cdy 1 g md seo Taxus baccata
L. v6i 10 ml moi truong long trong binh tam giac 100
ml dé tao dich treo té bao. Vi trong luong té bao ban
dau thép hon hoic cao hon, sy ting sinh dién ra cham
hon. Trong mdi truong 16ng, mo seo s€ phong thich ra
nhiing t& bao riéng 1¢ hodc cum té bao gém vai chuc
dén vai tram té bao lam tang dién tich hap thu cac chat
dinh dudng tir mdi trudng nudi cdy. Mat do té bao ban
dau thap s& dan dén sy thiéu tac dong twong hd giita
cac té bao, truong hop nguoc lai sé 13 nguyén nhan dan
dén sy canh tranh manh mé nguén dinh dudng cua té
bao [17]. Vi vy, viéc xac dinh mat do té bao ban dau
thich hop 1a can thiét.

Quan sat té bao thong do sau 2 tuan nuoi cay dudi
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kinh hién vi quang hoc & vat kinh x40 va x100 chiing
toi ghi nhan dugc sy phan chia cua té bao dich treo thé
hién qua sy hinh thanh vach ngin ngang giita té bao.
Té bao dich treo mau nau nhat dén dam, kich thudc
thay d6i, vach mong véi cac hat tinh bot rai rac trong
nguyén sinh chét (hinh 7).

Hinh 7: té bdo dich treo sau 2 tudn nudi cdy, dau miii tén chi vi tri
thanh lap vach ngan ngang

Sau 3 tuan nudi cdy, t& bao chuyén dan tir mau vang
sang sang mau nau dam, vach mong, kich thudc khong
déu nhau, hat tinh bot c¢6 kich thuéc 16n. Sy hinh thanh
vach ngan ngang giira cac té bao khong phd bién nhu &
tuan thtr 2 coa qua trinh nudi céy (hinh 8).

20 pm

Hinh 8: té bdo théng dé sau 3 tudn nudi cdy

Tur thi nghiém trén, trong luong té bao khoi dau 1a
1 g/10 ml moi truong thich hop cho sy tang truong cua
dich treo té bao nén duoc str dung trong cic thi nghiém
tiép theo.

Anh hwéng ciia vin téc lic dén sw ting truéng
cua dich treo té bao

Dong tac lic tron can thiét cho sy trao doi chét va
tang sinh ctia té bao. Sy ting toc do lic lam giam manh
su ting truong cia dich treo té bao (chi sb ting truong
1 0,02 véi téc do lic 135 vong/phit) (bang 3), dong
thoi voi su xuét hién nhitng manh vo& té bao trong moi
truong nudi cay (hinh 9). Téc d6 lic anh huong dang
ké dén su tang sinh cua dich treo té bao. Toc do lac
cang cao, dich treo té bao cang min.
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g ]

Bdng 3: dnh huong ciia van toc ldc lén sy tang trucng ciia dich treo té bao

Téc dd lic (vong/phut) Chi s ting trudng
60 0,22+0,03*
85 0,18+0,02°
110 0,14+0,02°
135 0,02:0,04"
Cdc chi cdi khéc nhau biéu dién mirc @6 sai biét ¢6 y nghia (theo cot)

o dé tin cdy 95%

L3

Hinh 9: té bao dich treo & toc dg ldc 135 vong/phiit

Hoat dong lic tron cua may lic giup cho su trao
ddi khi giltra moi truong va té bao dién ra thuan loi,
dan dén sy tang truong va phan chia binh thuong cua
té bao. Tdc dd lac tir 30 dén 200 vong/phut dugc Iya
chon can ctr vao thé tich méi truong nudi, kich thudce
va hinh dang ctia binh nuéi hoac vat li€u tao dich treo
té bao. Pbi v6i dich treo Taxus wallichiana Zucc., van
tdc lac thich hop cho sy tang sinh cia té bao tir 60 dén
110 vong/phiit. Van tdc lic 135 vong/phit to ra khong
phu hop véi sy hién dién cua nhiéu manh v& té bao
trong moi truong nudi cay (hinh 9). C6 thé nhan thay,
viée sir dung vén toc lic cao dé nudi ciy dich treo té
bao Taxus wallichiana Zucc. it dugc ung ho. Lé Thi
Thuy Tién [9] di 4p dung van téc lic 80 vong/phut
cho tit ca cac nghién ctru trén dich treo té& bao Taxus
wallichiana Zucc., Duong Téan Nhut [6] ap dung van
tbc 110 vong/phit dé nudi ciy dich treo té bao Taxus
wallichiana Zucc. lam nguyén li¢u cho thi nghiém tai
sinh mo seo. Véi cac ddi twong thong do khac, cac tac
gia str dung cac van toc lic khac nhau. Vi du, voi Taxus
baccata, Cusid6 [18], Fornale [16] da ap dung van tbe
lac 100 vong/phit dé duy tri dich treo té bao. Tuong
tu, Yuan [19] d3 4p dung van toc lic 100 vong/phut dé
nudi cdy dich treo té bao Taxus chinensis var. mairei.
Trong khi d6, Pestchanker [20] d3 nudi cdy dich treo
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Taxus cuspidata trong binh tam gidc 250 ml chtra 50
ml dich treo véi van tdc lic 120 vong/phut. Kim [21],
Lee [22] nudi céy dich treo Taxus chinensis & van toc
lic 150 vong/phut, trong khi Dong va Zhong [23] lai
nudi cdy dich treo té bao loai thong dé nay & van toc
lic 110 vong/phut. Nhu vay c6 thé thiy rang, t& bao
cua cac loai thong doé khac nhau thich hop véi mdt van

toc lac khac nhau khi dugc nudi trong méi trudng long.
Két luan

Khi dat khiic cit than non 3-4 tudn tudi tir ciy thong
d6 1 nam tudi nam ngang trén moi trudng tao seo (moi
truong B5 bd sung 2,4-D 4 mg/l, kinetin 1 mg/l va
AgNO;, 150 mg/l), sw phan chia khéi dau & vai té bao
nhu mé vo6 sau 15 ngay nudi cy, sau d6 su phan chia
tiép tuc xay ra manh mé dan dén sy hinh thanh mo
seo va nhd ra ngoai sau sy pha v biéu bi than. Sau 2

thang, m6 seo c6 mau trang nga, dang chat.

Sy str dung t6 hop 0,1 mg/1 2,4-D; 0,5 mg/l 6-BA va
0,5 mg/l NAA thich hop cho sy tdng sinh ciia mo seo.
Chi s6 tang trudng ciia mo seo sau mot thang nudi cdy
la 4,76 va ham lugng paclitaxel dat 231,8 ng/g trong
luong kho.

Dich treo té bao hinh thanh va ting truong tdt tir
su nudi cdy 1-1,5 g té bao twoi trong 10 ml méi truong
long B5 trén may lic vong véi toc do lac 60-110 vong/
phat. Sy phong thich cac té bao don va cac nhoém nho
té bao tir mo seo co ngudn gdc tir than vao méi truong
1ong duoc thay rd sau 7-14 ngay nudi cdy. Dich treo té
bao ¢6 mau nau nhat, kich thudc cac cum té bao khong
déu nhau. Su phan chia cua té bao dich treo thé hién
qua sy hinh thanh vach ngin ngang giita té bao sau 2

tuan nudi cay.
Loi cam on

Nhom nghién ciru tran trong cam on TS Vwong Chi
Huing - Trung tam Trong va ché bién thuoc Pa Lat di
cung cdp nguyén liéu thwce vdt va ThS Nguyén Huy Du
- Phong thi nghiém trung tam, Truong Dai hoc Khoa
hoc Ty nhién Tp Ho Chi Minh dé phéi hop phan tich

paclitaxel.
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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.
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Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
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