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Khoa hoc Tu nhién n—

Phan chia dia tang Pliocen - D¢ twr
¢ phia dong thém luc dia Viét Nam
trén co so tai lieu trung 10 va tdo voi
Nguyén Thi Thim®, Nguyén Vin Si, Ta Thi Hoa, Mai Hoang Pam, Nguyén Hoai Chung

Vién Dau khi Viét Nam
Ngay nhén bai 22/1/2020; ngay chuyén phan bién 3/2/2020; ngay nhan phan bién 12/3/2020; ngay chip nhan dang 23/3/2020

Tém tit:

Hoéa thach trung 16 (foraminifera) va tio véi (calcareous nannofossil) dwoc sir dung rong rii trong cic nghién ciru
sinh dia ting trim tich bién do chiing tién héa nhanh va phan b6 rong. Qua nhiéu nim nghién ciru cic trim tich
Pliocen - D¢ tir ¢ phia dong thém luc dia Viét Nam thong qua cic giéng khoan thim do diu khi, nhém tac gia nhan
thAy hai nhém sinh vét trén thue sy 1a cong cu hiéu qua dé phén chia chi tiét dia ting cac trim tich nay. Cac giéng
khoan A, B, C, D, E va F dwoc chon dai dién cho khu vire nghién ctru. Ap dung cac tiéu chuin phan déi trung 15 troi
ndi “N” Blow, “PL” & “PT” Wade va nnk; tiéu chuin phan déi tao voi “NN” Martinii, “CNPL” Backman va nnk,
bang phan chia dia tAng va cac doi sinh vét cho cac trim tich Pliocen - P& ti ¢ phia dong thém luc dia Viét Nam
da dwoc dwa ra. Theo nghién ciru, tram tich Pliocen sém dwoc giéi han trong cac d6i tring 15 PL1-PL3/phin trén
N18-N19, twong wng véi cac déi tiao voi CNPL1-CNPL3/NN12-NN15. Trim tich Pliocen mudn gdém cac déi trung 15
PL4-PL6/N20-N21, twong ng véi cac déi tao voi CNPL4-CNPL6/NN16-NN18. Tram tich Pleistocen sém dic trung
béi phu déi tring 16 troi nodi PTla/phﬁn dwéi N22, twong wrng voi cac déi tdo voi CNPL6-CNPL10/NN19. Tram tich
Pleistocen mudn - Holocen gdm phu dé6i trang 15 trdi ndi PT1b va déi tio voi CNPL11/NN20-NN21. Két qua cho
thiy sw phu hop ciia phén chia dia tAng ¢ khu vire nghién ciru véi cdc tiéu chuin phan déi chuin trong giai doan
Pliocen - D¢ tir & viing bién Thai Binh Dwong va vi d9 thip. DAy la tién dé ap dung cho cic nghién ciru va lién két
dia ting ¢ thém luc dia Viét Nam va cac khu vye 1an cén.

Tir khéa: dong thém luc dia Viét Nam, Pliocen - D¢ tir, tio voi, trung 18 trdi noi.

Chi sé phén loai: 1.5

tong hop cac tai lidu dia chat khu vyc. Cong tac tong hop
va minh giai cac tai liéu phan tich mau, dic biét 14 tai liéu
¢6 sinh chua duoc quan tdm dung mirc. Do vay, cac két qua
nghién cuu dia téng va lién két diac diém dia chét cac trim
tich nay phan nao van con gip nhiéu khé khan va han ché.

Gidi thiéu chung

Thém luc dia Viét Nam c6 dién tich rong hon 1 triéu km?
[1], dwoc xem 14 ving c6 cau tric dia chat phirc tap va chira
nhiéu tiém niang khoang san [2, 3]. Trong nhimg nim gin
day, cac tram tich Pliocen - D¢ t&r & thém luc dia Viét Nam

da thu hut sy quan tdm déc biét ciia cac nha dia chét boi tiém
ning cac khoang san ran va phi kim chira trong chiing [2-4].
Pé cong tac tim kiém tham do cac khoang san nay dat hiéu
qua cao, bén canh viéc nghién ctu cac dac diém dia cht,
kién tao khu vuc thi viée phan chia va lién két dia téng cac
tap tram tich cling dong mot vai tro hét sirc quan trong.

Cho dén nay, mot s6 cong trinh nghién ctru dia tang
trong cac tram tich Pliocen - Dé Tir di dong gop dang ké
trong viéc phan chia dia tang tram tich Pliocen - Dé tr, dién
hinh nhu cac cong trinh nghién ciru ctia Tran Nghi va nnk
(2010, 2014) [5, 6], Mai Thanh Tan va nnk (2013) [7], DBinh
Xuan Thanh (2016) [8]. Tuy nhién, hau hét cac nghién ciru
nay déu tap trung vao viéc minh giai tai lidu dia chan va

“Tac gia lién hé: Email: thamnt@yvpi.pvn.va
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Céc hoa thach ¢6 sinh déng mdt vai tro quan trong trong
nghién ctru dja tang, khoi phuc ¢6 méi trudng trdm tich va
cac bdi canh kién tao lién quan [9]. Trong dé, tao voi va
tring 16 dugc xem 1a hai nhom sinh vat rat hiru ich do ching
phan b rong va co tinh nhay cam cao voi sy thay ddi khi
hau va myuc nude bién. Do vay, viéc két hop nghién ctu sy
phan bd cua cac hoa thach nay trong tram tich gitp cac nha
dia chit danh gia dugc su thay doi vé dia ting, khi hau va di
kém v&i cac dau hi¢u hinh thanh khoang san c6 lién quan.

Trai qua hon 40 ndm nghién ctru ¢6 sinh dia tang & cac
giéng khoan thim do dau khi trén thém luc dia Viét Nam,
chiing t6i da c6 mot dir liéu kha hoan chinh vé cac hoa thach
tring 13 troi ndi va tao voi trong tram tich Pliocen - D¢ tir &
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Pliocene - Quaternary
biostratigraphy in the east
of Vietnam continental shelf
based on the calcareous nannofossil
and foraminifera documents

Thi Tham Nguyen®, Van Su Nguyen, Thi Hoa Ta,
Hoang Dam Mai, Hoai Chung Nguyen

Vietnam Petroleum Institute
Received 22 January 2020; accepted 23 March 2020
Abstract:

Foraminifera and calcareous nannofossil are widely used
in the marine biostratigraphy study due to their rapid
evolution and wide distribution. Through many years of
studying Pliocene - Quaternary in the east of the Vietnam
continental shelf via oil and gas exploration wells, the
authors found that these two fossil groups were really
effective tools for dividing details these sediments. The
A, B, C, D, E, and F wells were chosen as a presentative
for the study area. Following the standard zonal schemes
of planktonic foraminifera “N” Blow, “PL” & “PT”
Wade, et al.; the standard zonal schemes of calcareous
nannofossil “NN” Martini and “CNPL” Backman, et al.,
the Pliocene - Quaternary biostratigraphic framework
in the studied area were established. In this study, the
early Pliocene sediments were limited to the foraminifera
zone PLI1-PL3/upper N18-N19, corresponding to the
nannofossil zone CNPL1-CNPL3/NN12-NN15. The late
Pliocene sediments consisted of the foraminifera zone
PL4-PL6/N20-N21, corresponding to the nannofossil
zone CNPL4-CNPL6/NN16-NN18. The early Pleistocene
sediments were characterised by foraminifera subzone
PT1a/the lower N22, approximate to the nannofossil zone
CNPL7-CNPL10/NN19. The late Pleistocene sediments
include the foraminifera subzone PT1b/the upper N22
and nannofossil zone CNPL11/NN20-NN21. The results
exhibited that the suitability of stratigraphic division in
the studied area with the standard zonal schemes in the
Pliocene - Quaternary period in Pacific and low - latitude
oceans. This is a premise to apply for the stratigraphic
study and correlation in the Vietnam continental shelf
and adjacent areas.

Keywords: calcareous nannofossil, east of Vietnam
continental shelf, planktonic foraminifera, Pliocene -
Quaternary.

Classification number: 1.5
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khu vuce nay. Trong bai bao nay, chung t01 trinh bay cac két
qua nghién ctru hoa thach trung 16 tr01 ndi va tio voi trong
tram tich Pliocen - Dé t&r tai mot s6 gleng khoan ¢ khu vuc
phia dong thém luc dia Viét Nam dua theo cac tiéu chuin
phan d6i ¢ viing bién Thai Binh Dwong va vi d6 thap. Qua
d6, nhom tac gia thiét 1ap so dd phan chia cac déi, phu doi
tring 10 troi ndi va tao voi dua trén cac dir kién hoa thach
chi dao trong trim tich Pliocen - D¢ tir, gop phan lam sang
t6 buc tranh dia tang khu vuc, dong thoi lam tién dé dé ap
dung cho cac nghién ctru dia tang trong khu vuc va cac ving
lan can.

Dir liéu va phuong phap nghién cuu

Dir ligu trinh bay trong nghién ctru nay gdm ket qua phan
tich hoa thach trung 16 va tao voi thu thap o 6 gleng khoan,
thudc nhiéu bé tram tich khac nhau dic trung cho khu vuc
phia dong thém lyc dia Viet Nam, vi tri cac giéng dugc thé
hién trong h1nh 1. Cac giéng khoan duoc ky hleu A, B, C,
D,EvaF, sap Xep lan luot theo thir ty tir bic Xuong nam.
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Hinh 1. So’ dd khu vwe nghién cleu va vi tri cac giéng khoan dai
dién.



Téng sb mau phan tich ¢ nghién ctru nay 1a 290, trong dé
210 mau phan tich héa thach tring 16 va 290 mau phan tich
hoa thach tao voi, da phﬁn déu 1a mau vun. Giéng khoan A
¢6 35 méu trong khoang do sau 1.058-2.800 m; giéng khoan
B ¢6 35 mdu trong khoang d¢ sau 600-820 m; giéng khoan
C ¢6 44 mau trong khoang d6 sau 515-1.350 m; giéng khoan
D c6 42 méu trong khoang d6 sau 248-932 m; giéng khoan
E c6 89 mau trong khoang do sdu 235-2.011 m; va giéng
khoan F ¢6 45 mau trong khoang d¢ sau 1.700-2.050 m. Tai
mdi giéng khoan, s6 lugng mau phan tich tring 13 va tao voi
hau hét giéng nhau, ngoai trir giéng khoan A (39 mau phan
tich trung 156, 89 mau phan tich tao voi) va giéng khoan F (15
mau phan tich tring 16, 45 mau phan tich tao voi), caic mau
dugc 14y cach nhau 10 dén 20 m.

Cac mau phan tich hoa thach trung 16 troi néi duogc gia
cong theo phwong phap rira mau [10]: can 30 g tram tich va
cho vao c6c; cho tir tir dung dich H,O, 30% vao cbe; ngdm
mau & nhiét do phong, dé qua dém hoac l1au hon dén khi vat
liéu hitu co bi oxy hoa va sét tach ra hoan toan; rira sach
bang nudc qua hé thong riy 63 pm-1 mm; siy kho miu
béng ta séy & nhiét do 60-80°C; can khéi lugng mau con
lai sau khi di sdy kho; g6i mau va ghi thong tin. Phan mau
sau khi gia cong s& dugc quan sat dudi kinh hién vi soi ndi
Zeiss Stereo Discovery V12 va V20. Céc héa thach tring 16
duoc xac dinh dua theo hé théng nhén dién cua cac tac gia
Kennett & Srinivasan (1983) [11], Bolli & Saunders (1985)
[12]. Hinh anh cac hoa thach dwoc chup & nhiéu do phong
dai khac nhau (10 dén 100 1an) bang may anh ky thuat sd
AxioCam MRC5 va phan mém AxioVision 4.9.1.

Cac mau phan tich hoa thach tao voi dugc gia cong theo
phuong phap phét mau 1én ban kinh [10, 13]: cho mot lugng
nho trdm tich 1én ban kinh va nghién nhé; nhé vao vai giot
nude cat; dung tam théng tron déu dé tao thanh thé van;
trai déu thé van thanh 16p mong trén bé mit ban kinh; séy
khé trén bép dién trong vai phut & nhiét d6 60-80°C; cho
nhwa Canada vao tm kinh phu va ‘ap vao phén mau trén
ban kinh; dun nong dé phan nhwa gin chay ra; dé nguoi va
lam sach 1t mong bang con va xa phong; ghi thong tin mau
1én 14t mong. Cac 1at mong dwoc quan sat dudi kinh hién vi
phan cuc Zeiss Axio Imager A2 va A2m. Xac dinh tén hoa
thach dua theo hé théng phan loai va nhan dang cua Young
(1998, 2020) [14, 15]. Hinh anh cac hoa thach dugc chup
& d6 phong dai 1.000 lan (sir dung vat kinh 100x, kém dau
nhiing) bang may anh ky thuat s6 AxioCam MRC5 va phan
mém AxioVision 4.9.1.

Phan chia dia t?mg va cac déi sinh vat thuong dugc dya
vao su xuét hién dau tién/noc (top), su xuét hién sau cung/
day (base), sy xuét hién pho bién hoac xuét hién cyc thinh
cua cdc loai hoa thach chi dao trong giéng khoan theo chiéu
sau tir trén xudng dudi. Dya theo nguyén tac nay, nhiéu tiéu
chuan phan chia déi da duoc cong bd va ap dung cho cac
nghién ctru hoa thach trung 16 va tao voi ¢ ving bién vi do
thdp va Thai Binh Duong. Nhimg nim trudc déy, cic nha
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nghién ctru sinh dia tang cha yéu 4p dung tiéu chuan phan
dai trung 15 troi ndi “N” Blow (1969) [16], tiéu chudn phan
dai tao voi “NN” Martinii (1971) va “CN” Okady & Burkry
(1980) [14, 17]. Céc tiéu chuan nay da mang lai hiu qua
cao cho cac nghién ctru sinh dia tang. Tuy vay, nhiéu déi
co dia tang con tuong ddi dai, ngoai ra mot s ranh gioi dia
tang con nam léch kha 16n so v6i ranh giéi d6i. Pé khic
phuc nhitng han ché nay, trong nhitg nim gan déy, cac nha
cb sinh da nghién ctru va cong bd tiéu chuan phan chia déi
chi tiét hon cho céc trim tich Kainozoi noi chung va Pliocen
- Pé tir noi riéng, dién hinh 13 tiéu chudn phan doi trung 15
“PL” & “PT” Wade, et al. (2011) [18] va tiéu chuan phan
déi tao voi “CNPL” Backman, (2012) [19]. Trong bai bao
nay, cac tac gia sir dung két hop tiéu chuan phan chia doi
tring 18 trdi néi “N” va “PL” & “PT”; tiéu chuan phén déi
tao voi “NN” va “CNPL” dé nghién ctru dia tang Pliocen -
bé tir & khu vuec.

Két qua nghién ciiu

Nhin chung, phirc hé hoa thach tring 16 va tdo vdi trong
tram tich Pliocen - Dé tir & cac giéng khoan nghién ciru
dugc bao ton tot, rat phong phu va tinh da dang loai cao.
Két qua phan tich da tim thay 13 dit kién hoa thach chi dao
trung 13, 16 dix kién hoa thach chi dao tao voi. Ap dung cac
hé thdng phan déi tiéu chuan, trdm tich Pliocen - D¢ tir khu
vuc phia dong thém luc dia Viét Nam duoc chia thanh 7 déi
tring 13 troi noi theo tiéu chuan Wade, et al. (2011), ky hiéu
PLI-PL6 va PT1; 4 d6i trang 15 troi ndi theo tiéu chuan
Blow (1969), ky hleu N19-N22; 11 déi tao voi theo ti€u
chuan Backman, et al. (2012), 'ky hiéu CNPLI-CNPLI11;
va 10 dé6i tao voi theo tidu chuan Martinii (1971), ky hleu
NNI12-NN21. Theo thir ty tudi trdm tich tir ¢d t6i tré, dic
trung cac doi duge mo ta chi tiét nhu dudi day:

Pliocen som

Triing 16 troi néiﬂ: tram tich Pliocen som dugc ‘chia thanh
3 déi trung 16 troi noi PL1-PL3 twong ung véi phan trén ciua
déi N18-N20.

boi PL1: néc cia doi PL1 dugc xac dinh boi top
Globoturborotalia nepenthes, day cua doi nay dugc xac
dinh bdi base Globorotalia tumida va base Globoquadrina
dehiscens.

bo1 PL2: noc cua doi PL2 dugc xac dinh boi top
Globorotalia margaritae va day cua doi nay dugc xac dinh
boi top Gloturborotalia (Globigerina) nepenthes.

boi PL3: néc ddi PL3 duoc gidi han bodi top
Sphaeroidinellopsis seminulina, top Pulleniatina primalis,
top Globorotalia pleisiotumida va day cua déi PL3 dugc
xac dinh boi top Globorotalia margaritae.

Tdo véi: tram tich Pliocen sém gém 3 d6i tao voi
CNPL1-CNPL3 tuong tng voi 4 d6i NN12-NN15.

PG6i CNPL1/phan trén NNI2: thudc phan day cua
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Phocen ¢6 dia tang tuong ddi ngan, dic trung boi khoang
xudt hién cua Ceratolithus armatus. O cac giéng khoan A,
B va D, CNPL1/NN12 dugc phan chia rd rang. Tuy nhién,
O cac giéng khoan C, E va F, d6i nay duoc xac dinh dang
dai két hop CNPL1-CNPL2, CNPL1-CNPL3 hodc NN12-
NN15 do khéng tim thdy Ceratolithus armatus.

DGi CNPL2/NN13: dugc xac dinh chi tiét & cac giéng
khoan B va D dya vao khoang dia tang tir top Ceratolithus
armatus to1 base Discoaster asymmetricus. Ngoai ra, day
d6i nay con dic trung boi base Ceratolithus cristatus. O cac
giéng A, C, E vaF, d6i CNPL2/NN13 dugc xac dinh la dang
dsi két hop CNPL1-CNPL2, CNPL2-CNPL3, CNPLI-
CNPL3 do vang mit Ceratolithus armatus.

D61 CNPL3/NN14-NN15: noc cua doi dugc xac dinh
bdi top Reticulofenestra pseudoumbilicus (5-7 pm) va top
Reticulofenestra pseudoumbilicus (>7 pm) hoac top phong
phu cua Sphenolithus abies va day cua déi nay xac dinh béi
base Discoaster asymmetricus.

Pliocen mugn

Tring 16 tréi néi: trAm tich Pliocen muén dic trung bdi
cac doi trung 16 PL4-PL6 va twong tng voi N20-N21.

boi PL4: day doi xac dinh boi top Sphaeroidinellopsis
seminulina, noc déi xac dinh boi top Dentoglobigerina
altispira.

boi PLS: xac dinh tu top Dentoglobigerina altispira
téi top Globorotalia miocenica hodc top Globorotalia
pseudomiocenica.

Déi PL6: 1a phan néc Pliocen. ctia doi PL6 duge xac
dinh boéi sy xuit hién sau cung cua Globigerinoides
fistulosus hodc top Globigerinoides extremus va day ctua doi
nay dugc xac dinh bdi top Globorotalia miocenica hay top
Globorotalia pseudomiocenica.

Tao véi: tram tich Pliocen trén giéi han boi cac ddi tao
v6i CNPL3-CNPL6 va tuong tng voi NN16-NN18.

bo6i CNPL4/NN16 ghi nhan su Véng mat cua
Reticulofenestra pseudoumbilicus (bao gdbm ca loai c¢6 kich
thudc 5-7 pm va >7 pm) ciing nhu sy suy giam vé s6 lugng
cua Sphenolithus abies. Noc CNPL4 duoc xac dinh boi top
Discoaster tamalis, trong khi d6 néc NN16 thuong cao hon
néc CNPL4, xac dinh boi top Discoaster surculus.

Pao1 CNPL5/NN17: néc caa CNPL5/NN17 duoc xac
dinh bdi top Discoaster pentaradiatus, ddy CNPL5 gidi han
boi top Discoaster tamalis va ddy NN17 xac dinh boi top
Discoaster surculus.

D&i CNPL6/NNI8: tiép tuc ghi nhan sy suy giam cua
gidng Discoaster, dic trung boi dia tang tir top Discoaster
pentaradiatus t61 top Discoaster brouweri. Noc d61 CNPL6
l1a co sé xac dinh noc Pliocen.
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Pleistocen som

Tram tich Pleistocen som c6 dia tang bit gip day du &
cac giéng khoan D va E. O cac giéng khoan A, B, C va F,
mau phan tich trong | tram tich nay chi c6 & phan day Nhin
chung, mirc d¢ bao t6n cac hoa thach tring 16 tréi noi trong
trAm tich Pleistocen sém kém hon so véi cac hoa thach tao
vOi.

Triing 16 tréi néi: tram tich nay dic trung boi doi tring
15 trdi noi PT1a/phan dudi N22, dwoc gidi han ¢ day bai top
Globigerinoides extremus, trong khi d6 néc ciia cac tram
tich nay dugc xac dinh dua trén top Globorotalia tosaensis.
Ngoai ra, top Globigerinoides fistulosus ciing 1a co s& xac
dinh day cac tram tich nay.

Téo véi: tram tich Pleistocen sém gém cac ddi tao voi
CNPL7-CNPL10, cac doi nay twong duong voi doi NN19.
Hoa thach tao voi c6 thanh phén loai trung binh, nhung sb
luong ting loai déu phong phu hodc rit phong phu, dién
hinh nhét 13 Reticulofenestra minuta va Gephyrocapsa
small. Bén canh do, cac d6i nay ciing ghi nhén su xudt hién
phong phti cia Gephyrocapsa oceanica, tan suat bat gip
lién tuc. Ngoai ra, cac déi tao voi c¢6 nhitng dac trung riéng
nhu sau:

DP&i CNPL7: thuong co dia ting ngin, xac dinh tir top
Discoaster brouweri 161 top Calcidiscus macintyrei. Déi
nay gap ¢ tat ca 6 giéng khoan nghién cuu.

Da&i CNPLS: chi gip o cac giéng khoan D va E, kéo
dai tur top Calcidiscus macintyrei t61 top Helicosphaera
sellii. O giéng khoan E, d6i CNPLS8 dugc két hop vai cac
d6i CNPL9 va CNPLI10 thanh dang d6i két hgp CNPLS-
CNPL10 do khong tim thdy top Helicosphaera sellii.

DP&i CNPLY va CNPL10: khoang dia ting hai déinay duoc
xac dinh tir top Helicosphaera sellii t6i top Pseudoemiliania
lacunosa. Top phong phu cua Gephyrocapsa (>4 pm)
thuong rat kho xac dinh ¢ céc giéng khoan, do d6 hai dgi
nay dugc xac dinh dang Kkét hop CNPL9-CNPL10.

Pleistocen giita - mudn

O cac giéng khoan nghién curu, trém tich Pleistocen
g1u’a - mudn chi c6 mau phén tich ¢ gleng khoan E. Cac
giéng khoan con lai, cdc mau phan tich déu co dia tang tudi
Pleistocen sém tro xuong Do vay, két qua phan chia dia
tAng va cac dai trang 13, tao voi ciing nhu dic trung timg
d6i duoc trinh bay trong nghién ctru nay chi yéu dya vao
két qua phan tich hoa thach & giéng khoan E.

Trimg 16 tréi noi: tram tich Pleistocen gitta - mudn
gém phy d6i PT1b va phan trén déi N22, xac dinh tir
top Globorotalia tosaensis va kéo dai tdi hién tai. Phu
dsi PT1b dic trung boi sy xudt hién cua Globorotalia
truncatulinoides va Globigerinoides ruber. Blow (1969)
[16] cho rang tram tich Pleistocen giita - mu6n gém céc doi
N22-N23, tuy nhién, Wade, et al. (2011) [18] nhan thdy trim
tich Pleistocen - Holocen chi gidi han trong doi N22.
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Hinh 4. Bang phan dei triing 16 tréi ndi va tao véi trong Pliocen - Pleistocen ap dung cho thém luc dia Viét Nam.

Tir két qua phan tich va minh giai ¢ trén, bang phéan doi
tring 15 troi ndi va tao voi trong Pliocen - Pleistocen dugc
thiét 1ap va ap dung cho phia déng thém lyc dia Viét Nam
(hinh 4).

Keét luan

Két qua nghién ctru dia ting cac trim tich Pliocen - Dé
tr & phia dong thém luc dia Viét Nam cho thdy su twong
ddng cua t6 hop hoa thach chi dao da tim thay vai khu vuc
bién Thai Binh Duong va khu vuc vi d thép, tir d6 di giup
cho viéc phén chia khoang dia tang trong khu virc nay duoc
1 rang va chi tiét hon so véi cac nghién ctru trude dy. Trén
co s& két qua nghién ctru hoa thach tring 13 troi ndi va tao
vOl O 6 giéng khoan tham do dau khi c6 sy hién dién cia
tram tich Pliocen - Dé tir, chung t6i da phén chia chi tiét
dia tang cho cac trim tich nay: Pliocen som (gdm céac di
tring 16 tréi ndi tir PL1-PL3/phan trén N18-N20 va cac déi
tao voi CNPL1-CNPL3/NN12-NN15), Pliocen mudn (gom
cac dai tring 16 troi ndi PL4-PL6/N20-N21 va cac déi tao
v6i NN16-NN18), Pleistocen sém (gom déi tring 13 troi ndi
PT1a/N22 va CNPL7-CNPL10/NN19) va Pleistocen mudn
(gdém ddi trung 15 tréi ndi PT1b va CNPL11/NN20-NN21).
Ranh gidi cac don vi dia tﬁng duoc xac dinh déng thoi béi
cac noc déi trung 18 tréi ndi va tao voi. Noc Pliocen som
duoc xé4c dinh boi noc déi trung 16 troi ndi PL3 va noc dé6i
tao voi CNPL3 hay noc NN15. Noc Pliocen mudn dugc xac
dinh boi ndc déi trung 16 tréi ndi PL6 va noc doi tao voi
CNPL6 hay néc NN18. Noc Pleistocen som dugc xac dinh
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boi néc phy déi tring 16 tréi ndi PT1a va néc déi tao voi
CNPL10 hay noc NN19. Pleistocen mudn va Holocen xac
dinh boi noc phu déi trang 16 troéi ndi PT1b va noc tao voi
CNPL11 hay noc d6i NN21. Pay ciing 1a tién dé ban dau
g6p phan hd trg cac nha nghién ctru sau nay luan giai moi
twrong quan giita cic tap tram tich nho va cac t6 hop khoang
san lién quan ciing nhu cac nghién ciru lién quan dén bién
ddi khi hau, su thay d6i myuc nude bién hay diéu kién xay
dung cac cong trinh trén bién trong khoang dia tang sau nay.

LO1 CAM ON

Nghién ctru nay dugc thuc hién bdi sy tai trg cia Vién
Dau khi Viét Nam. Tap thé tac gia xin tran trong cam on.
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Panh gia sy bién doi thanh phan phong xa moi truong
trong hoat dong khai thac, ché bién quang dong
khu mo Sin Quyén, tinh Lao Cai

Nguyén Vin Diing", Trinh Pinh Huin?, Do Pinh Thuin'
'Khoa Moi truong, Truong Pai hoc Mo - Dia chat
2Lién doan Dia chat Xa - Hiém

Ngay nhan bai 24/2/2020; ngay chuyén phan bién 26/2/2020; ngay nhan phan bién 20/3/2020; ngay chip nhén ding 3/4/2020

Tom tit:

Mé dong Sin Quyén dwge dwa vao khai thac tir nim 1992 trén dién tich 140 ha, véi trir cip 121 dwoe danh gia 1a
650.000 tin, san lwong kim loai wéc tinh 10.000 tan/nam Hién nay mé duwgc cap phép mé rng quy méd khai thac
& khu Pong va khu Tay véi dién tich 1a 210 ha, tong trit lwgng khoang 55 triéu tin quing ddng, ham lrgng quing
trung binh 2,52%, ham lweng urani trong quing dong tir 25+120 ppm, ham lwgng thori khoing 3+15 ppm. M6 dang
dwoc khai thac véi khéi lwong dit da hang nim 8,1 triéu m3, hai diy chuyén ché bién véi san lwong khoang 1,5 triéu
tAn quing nguyén khai. Bai bao trinh bay két qua nghién ctru s gia ting cic thanh phin phéng xa méi truwong do
hoat dong khai thac, ché bién quing ddng tai khai trudomg, xwéng tuyén, bii thii va phat tan cic chit phéng xa dén
mdi truong xung quanh; dong thoi dé xuit cac giai phap phong ngira, giam nhe anh huwdng tac hai 6 nhiém phéng

xa doi véi can bg, cong nhian tham gia sin xuat va khu vwe dian cw lan cén.

Tir khéa: Khai thac ché bién quang dﬁng, mo Sin Quyén, thanh ph?ln phong xa méi treong.

Chi s6 phén loai: 1.5

Md dau

Céc mo quing dong thudng chira cac chat phong xa tu
nhién nhu urani, thori, kali. Trong qué trinh khai thac, ché
bién, dét phu bi boc tach, quang dugc thu gom, lam giau,
nghién tuyén, cac chat phong xa duoc tich ty trong tinh
quang va phat tan ra moi truong xung quanh, lam gia tang
ham luwong va lidu chiéu xa tai khai trudng, xudng tuyen
bai thai va khu vuc dan cu lan can. Hoat dong khai théc, ché
bién quing dong c6 chira cac chat phong xa con duogc goi 1a
“cong viée birc xa”. Mudn danh gia anh huong moéi truong
phong xa ctia “cong viéc buc xa” theo gia tri gia tang cla
lidu chiéu xa va d& xuét cac bién bién phap can thiép giam
thiéu tac hai cua phong xa, van dé cap thiét 1a can lam sang
t6 cac nguyén nhan giy ra sy phat tan cic chit phong xa,
ham luong chiéu xa [1, 2].

Bai bao trinh bay két qua nghién sy bién ddi cac thanh phan
phéng xa moi truong do hoat dong khai thac, ché bién quang

ddng tai mo Sin Quyen va dua ra cac bién phap giam thiéu tac
hai ctia phong xa dén méi trudng va ste khoe con nguoi.

Dic diém dia chat - khodng san va tinh hinh khai thac, ché
hién quang dong maé Sin Quyén

Diic diém dia chit - khodng séin

Mo ddng Sin Quyén nam & huyén Bat Xat, tinh Lao Cai,
c6 toa do dia ly 22°37°20” vi Bac, 103°45°50” kinh Dong.

‘Tac gia lién hé: Email: dungvnhumg@gmail.com
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Khu quing niam & phia bic sudn dong bic cua diy Hoang
Lién Son thudc tinh Lao Cai, hitu ngan séng Hong, ngay
sat bién gidi Viét - Trung, cach song Hong 1-3 km, vé phia
dong nam 25 km c6 thanh phé Lao Cai. Khu vuc mo ¢ dia
hinh phan catvéi 3 dang: cao, trung binh, thép. Dia hinh ddi
nti kéo dai theo hudng tay bic - dong nam. Pic diém khi
hau trong viing ¢6 2 mua 15 rét: miia kho bét dau tir thang 10
dén thang 4 ndm sau, miia mua tir thang 5 dén thang 9 [3-6].

Dic diém dia chat cua khu vuce g(‘)m céc hé tang: hé téng
Sudi Chleng (PP ), hé tang Sin Quyén (PP- -MP ), hé ting
Béan Ngudn (D, bn) hé ting Cha Pa (NPcp), hé tang Bén Pép
(D,_,bp) (hinh 1) (5, 6].

Tai khu mo dong Sin Quyén da phat hién va khoanh nbi
dugce 20 than quing ddng dat chi tiéu cong nghiép. Cac than
qudng c6 dang thau kinh, keo dai theo phuong tdy béc -
dong nam cim vé phia dong béic véi goc dbc >70°. Quing
¢6 dang déc xit hodc xam tan, thanh phan khoang vat quéang
gém: magnetit, pirutin, chancopirit, orthit, d6i khi c6 vang
tu sinh. Khoang vat thir sinh ¢6 axurrit, borit, caprit, limonit.
Céc khoang vat tao thanh hai t6 hop xam tan trong da [5, 6]:

+ Tb hop quing dong - sit - dat hiém, khoang vt cua
dang quing nay gom co6: magnetit, chalcopyrit, octit... Him
luong dong trung binh trong dang quing nay tir 0,3+4,5%,
ham luong sit nghéo (tir 15+20%), ham lugng dat hiém bién
d6i twong d6i 16n (tir 0,4+1,5%).
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Abstract:

The Sin Quyen copper mine in the area of 140 ha has
been exploited and processed since 1992. Ore reserve
at 121 level was evaluated to be 650,000 tons and
estimated annual copper production was about 10,000
tons per year. Currently, mining licence was approved
for extending in the East and the West zones on the area
of 210 ha. The total copper ore reserve was estimated to
be 55 million tons with average ore content of 2.52%,
uranium content in copper ore varies from 25 to 120
ppm, thorium content varies from 3 to 15 ppm. Mine
has been extracting with annual volume of rocks and
soils equivalent to 8.1 million cubic meters and two
production lines with about 1.5 million tons of crude
ore. In this paper, the authors presented the increasing
results of the enviromental radioactive components due
to copper mining and processing activities in the mining
sites, sifting units, and dumping sites which disseminated
radioactive elements into the surrounding environment.
Additionally, the prevention and mitigation solutions
for radioactive pollution for workers and staffs involved
in the mining activities as well as for people in adjacent
residential areas were also proposed.

Keywords: copper mining and processing, enviromental
radioactive components, Sin Quyen mine.
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Hinh 1. Ban db dia chat khoang san khu v khao sat.

+ T hop quing dong - dat hiém, dang quing nay gém
cac khoang vat: chalcopyrit, pyrotln octit... Ham lugng
dong trong dang qudng nay bién doi tir 0, 1—4 ,7%; ham
lwong déat hiém <1%. Trong quing nguyén sinh dong da
phat hién cac nguyén t6 phong xa nhu urani, thori... ham
luong cao. Ham lugng U, O, dat 0,005+0,265%; ham luong
ThO, dat 0,006+0,03%.

Tinh hinh khai théc, ché bién

Tir nam 1992 mo6 dong Sin Quyén duoc Nha nudce cip
phép khai thac trén dién tich 140 ha, véi trit luong cap 121
14 650.000 tin, ham luwong quang trung binh 1a 2,52%, tri
lugong kim loai déng khoang 10.000 tan. Giai doan hién nay,
mo duogc khai thac voi quy md 16n (theo Gidy phép khai
thac sb 3102/GP-PCKS ngay 26/12/2001), khai truong
duoc phan thanh hai khu Pong va Tay voi dién tich 210 ha,
tong trir luong khoang 55 triéu tin quing dong, khdi lugng
dat da duge boc hang nam trén 8,1 triéu m® va khai thac trén
1,5 triéu tn quing nguyén khai.

Quing nguyén khai dwoc dép, sang, nghién véi d6 min
cap hat dat 0,074 mm (chiém 65%), ndng d6 bun quing
chiém 32,5%, trong d6 cong nghé tuyén néi duoc sir dung
dé thu hdi phan 16n khoang vat dong véi tinh quang ham
luong cao (dat 75.000 tin/nam) [6].

Hoat dong khai thac va ché bién quing dong thudng
chira mot luvong nho chét phong xa, nén khi quing duoc dao
béi, dat pha bi boc tach. .. s& 1am cho cac chat phong xa phat
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tan ra moi trudng xung quanh, dac biét trong moi trudng
nude, khong khi. Do do, viéc nghién clru danh gia su bién
d6i thanh phan mdi truong phong xa trong hoat dong khai
théc, ché bién quing & khu vire ndy la can thiét, nhdm ting
cuong quan 1y nha nudc vé hoat dong khai thac khoang san
va bdo v¢ moi truong.
Phuong phap nghién ciiu

Pé danh gia sy bién ddi cac thanh phan méi trudng

phong xa, nhom nghién ctru da sir dung t6 hop phuong phap
sau [7-9]:

- Phuong phép do suit heu chiéu xa gamma tai cac khu
vuc khai truong, xudng tuyén, hd thai, bii thai bang thiét bi
do xa DKS-96.

- Do ndng d6 khi phong xa radon (*2Rn) bang thiét bi
RAD-7.

- Thu thap, xir Iy va phan tich cic mau bang hé phd ké
gamma ban din HPGe dé xac dinh hoat do riéng cua cac
dong vi phong xa 26Ra, 38U, 22Th, “K trong cic mau dat,
nudc, lvong thuc (gao, ngd) va bui.

So d6 vi tri khao sat dugc trinh bay & hinh 2.
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Hinh 2. So d6 vi tri khao sat khu vwe nghién ciru.

Trong khu vye khao sat, nhom tac gia xac dinh tong liéu
tuong dwong chiéu xa gdy boi birc xa gamma va khi phong
xa radon trong khong khi theo cong thirc sau [8, 9]:

H (mSv/nam) =H_+ H, (1)
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trong do:

- H 1a li€u chi€u ngoai gdy boi birc xa gamma, duogc
tinh nhu sau:

H_(mSv/nim) = 8.760xH )

-H, la lidu chiéu trong gdy bai khi phong xa radon trong
moi truong khong khi dugc tinh theo cong thie sau:

H, (mSv/nam) = 0,047xRn 3)

£ 2 ~ 2 ~
Ket qua va thao luan

Trén co so xir Iy tong hop cac két qua khao sat sut liéu
burc xa gamma, khi phong xa radon, phén tich cac mau dét,
nude, bui va mau luong thuc tai khu vuc nghién ciru, dua
ra két qua sau:

Sw bién déi suit liéu gamma va khi phong xa trong
khai thdac qudng dong

Céc hoat dong khai thac, ché bién quing dong da lam
phat tan cac chat phong xa téi moi truong trong khu moé va
vung lan can. Két qua khao sat thanh phan suét lidu gamma
va néng d6 khi radon tai khu khai thac dugc biéu dién trén
hinh 3.

Tir d6 thi cho thdy, khu vyc da vay quanh tai khai truong
6 gia tri suat liéu gamma tir 0,11+0,73 mSv/h (gia tri suat
liéu gamma trudc khai thac tur 0,1+0,5 mSv/h) [5, 9], tai
than quing suit liéu gamma bién thién tir 0,8+1,8 mSv/h
(gia tri suat liéu gamma trudc khai thac tir 0,5+0,9 mSv/h)
[5, 9], co vi tri dat cuc dai 2,21 mSv/h. Néng d0 khi radon
tai da vay quanh c6 gia trj tir 8+35 Bq/m?, tai than quing
nong d6 khi radon bién thién tir 18+145 Bq/m?, trung binh
45 Bq/m’.

Néng db khi radon truc khai thé

‘Néng 3 khi radon trong khai thac:
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Hinh 3. Gia tri suat liéu gamma va khi radon trén tuyén khu vic
mé déng.
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Két qua khao st cho thdy tai khu vyc bai thai gi tri suit liéu
gamma bién thién tir 0,06+0,35 mSv/h, trung binh 0,22 mSv/h.

Tai khu vire ho thai nu6e, gia tri suat lidu gamma bién thién tir
0,5+1,4 mSv/h, trung binh 0,9 mSv/h, tai khu vuc hd thai co gia
tri sudt liéu gamma cao 1a do qua trinh tuyén quing, ham luong
cc chat phong xa trong dudi quing chua duoc xur 1y nén cac chét
phong xa dugc tich tu lai trong 16p bin ciia ho théi.

Diic diém phén bé ham lwong cdc chit phéng xa trong mau dit

Két qua phéan tich cdc mau dat da bao gdm mau quing, chat
thai sau tuyén cho thay hu hét cic miu déu c6 ham luong (hoat do
phong xa riéng) ctia urani 2$U tr 8,5+175,21 Bg/kg, trung binh 78,8
Bq/kg. Ham lugng 2Th trong cac mau quing dong khong dang ké
(tir 3,9+15 Bqg/kg), trung binh 8,18 Bq/kg (bang 1).

Bang 1. Két qua phan tich mau dat.

S6 hiéu Hoat df phéng xa riéng (Bq/kg)

mau 26Ra 23877 23277 g
Mb.SQ1 9,80+0,52 18,20£2,12 4,80+0,26 2,30+0,32
Mb.SQ2 12,50+1,56 24,30+2,34 3,90+0,34 4,50+0,42
Mb.SQ3 4,30£0,21 8,50+1,11 5,80+0,56 1,60+0,12
MD.SQ4 11,80+1,23 37,50+3,24 6,80+0,67 5,70+0,46
Mb.SQ5 8,60£0,76 15,20£1,23 7,50+1,01 2,70£0,21
Mb.SQ6 35,30+3,56 174,96+£12,35 12,62+1,12 1,90+0,13
Mb.SQ7 28,10£3,21 168,51£12,21 15,45+1,23 4,98+0,35
MD.SQ8 25,6712,14 117,61+10,12 8,63+0,78 6,8010,65
Mb.SQ9 31,6243,12 175,21£13,24 7,62+0,74 1,50+0,11
Mb.SQ10 15,68+1,23 47,97£5,34 8,64+1,02 3,90+0,24

Két qua phan tich cling cho thdy, néu quing cang giau (ham
luong dong cang 16n) thi hoat do ham lugng urani cang cao [6, 10].

Daic diém phén bé ham lwong cdc chit phong xa trong méu
lwong thuc

Két qua phan tich cac mﬁu luong thyc, bao gdm cic mau gao
(LT.SQ1, LT.SQ2), va cac mau ngd (LT.SQ3, LT.SQ4, LT. SQ5)
duoc ldy tai cic ho dan trong & khu viue mo dong Sin Quyén va
vung lan cdn dugc dua ra trong bang 2.
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Bang 3. Két qua phan tich mau nwéc.

6 hiéu Hoat dg phong xa riéng (Bq/kg) Tfmg hoat dj (Bq/l)
mau 260, 2y w7 g @ ]

MN.SQI 140920212 0437£0,012 02360013 0,360,031 0,07 0,16
MN.SQ2  2445:0342  0467+0,015 04320021  0,732£0,036 0,05 027
MN.SQ3  0442£0012  0,824x0,045  0,156£0,003  0,5650,024 0,04 027
MN.SQ4  1456£0,541  0,567£0,023  0,673£0,032  0,378£0,017 0,09 0,34
MN.SQS  0325£0,023  2332+0.867  0,098+0,001  0,125+0,003 0,08 047
MN.SQ6  1,578£0,786  0,135£0,002  0,352£0,011  0,145£0,002 0,09 029
MN.SQ7  0989£0,013  0432+0,012  0,124+0,002  0,365£0,002  0,27* 1,92*
MN.SQ8  1674£0,765  0,833£0,032  0,174£0,003  0437£0,003  0,23* 1,65%
MN.SQ9  0974£0,032  0489+0,021  0,128+0,002  0,146+0,002  0,19* 1.81%
MN.SQI0  0,786+0,023  0,548+0,034  0,278+0,002  0,098=0,001  0,17* 1,54%

*:Tdng hoat dd alpha, beta vurot qua tiéu chudn cho phép.

Két qua cho théy ham lugng urani, dac biét 1a radi trong
cac mau nudc ctia khu mo dong Sin Quyén cao hon so véi
cac khu vuc khac ngoai khu mo. Ham luong radi cua cac
mau nudc lay tr moong khai thac quang dong, nudc thai
xuong tuyen cao gap gan 2 14n so véi cac mau nudc & ‘ngoai
khu mo. Két qua do téng hoat do alpha, béta cho thdy cac
mau nudc tai khai truong, ho thai thi tong hoat d6 alpha,
béta déu 16n hon tiéu chuan cho phép (0<0,1 Bg/l; B<1,0
Bqg/l) [1, 11].

Két qua phan tich cac mau nude tai cac hd dan va song
Hong cho thdy, hién tai chua phat hién duoc cac yéu td bét
thuong & cac mau nudc, can c6 bién phap quan 1y chit ché
dé han ché nudc thai chay ra song Hong.

Dic diém phin bo cic chit phéng xa trong cdc miu
bui (sol khi)

Tai khu vuc mo dong Sin Quyén da 1?13{ 5 mau bui tai cic
khu vuc khai truong, béi thai, xuong tuyén va khu dan cu.
Két qua phan tich duogc dua ra trong bang 4.

Bang 4. Két qua phan tich mau bui.

SOhigu  Hoat dg phong xa (Bq/kg)
Bang 2. Két qua phan tich mau lwong thuc. fau 2Ra Y L ICs Be K

— — — 0000454 0002330  0,000095 0000031 0001870  0,003410
Sohigu _Hogtdp phong xp riéng (Ba/ke) . MBOL 0000065 0000786 0000012 0000009 +0.00043  +0,000564

mau Ra L 4 K vpgy 00316 0004730 0.000950 0000057 0003940 0004320
LT.SQl 2,43+0,23 4,5140,34 2,4240,12 63,2445,67 : +0,000017  +0,000897  £0,000097  +0,000007  +0,000765  +0,000768

LT.SQ2  3,53%0,31 9,34%0,54 5,13%0,36 40,05+4,34 vpgs 00016 000026 0.00039 0000028 0002940 0006430
LT.SQ3 3,940,442 7,05+0,42 1,59+0,08 45.54+5,12 : £0,000016  +0,000088  £0,000065  £0,000005 +0,000876  £0,000978

LT.SQ4 2,3440,13 13,2240,97 2,6240,15 11,96+1,23 MBos 000364 0006760 0000097 0000022 0006860 0002810
LTSQ5  1,61£0,08 17,724123  2,70+0,11 35,49+4,23 : £0,000076  +0,000084  0,000011  £0,000004 40,000897  +0,000876

Tirbing 2 cho thAy tht ca cic mAu ddu co ham lugng cdc nguyén  ypos 000052 006780 0000248 00000 0000970 0.002090
£0,000087  +0,000078  £0,000054  £0,000008 +0,000078  +0,000898

t6 phong xa 28U, 233Th, 4K, 26Ra ndm trong gidi han an toan cho
phép (theo tiéu chuan cua IAEA va Viét Nam) [1, 11].

Diac diém phén bé ham lwgng cac chit phong xa trong
méu nwéc

Tai khu vuc mo dong Sin Quyén da ldy 10 mau nudc &
céc khu vuc khai truong, hd thai, sudi Ngoi Phat, song Hong,
nude sinh hoat cia cac ho dan sinh séng gan khu vuc nha
may. Két qua phan tich duoc dua ra trong bang 3.
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Két qua phén tich cac mau bui tai khu xuong tuyén khai truong,
bai thai va khu dan cu cho thay: ham luong céc chat phong xa trong
cac mau bui ting khong dang ké, chua vuot tidu chuan an toan cho
phép [1, 11].

Néng do phong xa ciia khi Radon trong méi trwong khong khi

Két qua xtr Iy tai liéu thu thap va khao sat tai khu vyc cho thay,
nong do khi phong xa radon trong khong khi trude khai thac tir
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4,5+120 Bg/m?, gi4 tri 16n nhat dat 190 Bq/m?; két qua khao sat
ndng do khi radon sau khai thac nm trong khoang 25+235 Bq/
m?, gi4 tri 16n nhit dat 300 Bg/m’. Nong do khi phong xa radon
sau khai thic dugc trinh bay ¢ hinh 4. Két qua cho thay, khu vuc
c6 nong do khi radon cao chu yéu tap trung tai khai truong, noi
dang khai thac quang dong va tai mot s6 16 khoan phuc vu cong
thc nd min.

Tin sudt (%)

H H B

30 45 60 75 90-120
Néng d6 phéng xa khi Rn (Bq/m®

—— e 1 e
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Hinh 4. Biéu db tan suat nong do phong xa khi Rn sau khai thac.
Dinh gid gid tri liu twong dwong birc xa gamma
Qua cac két qua xir Iy tai liéu khao sat moi truong phong xa
khu vue nghién ciru theo céc cong thire (1), (2) va (3), da xay dung

duoc ban db hién trang va phén vung 6 nhiém phéng xa khu vure
mo ddng Sin Quyén (hinh 5).

Hinh 5. So’ dd phan viing méi trwéng phéng xa khu vwee nghién civu.

Tur ban dd phan vung 6 nhiém phéng xa khu vye Sin Quyén
cho thay [1,10]:

- Gia tri tong lidu twong dwong birc xa cta khu viye mé dong
Sin Quyén bién thién trong khoang tir 3,2+10,5 mSv/nam; dién
tich khu vuc can co cac bién phap kiém soat birc xa la 88,78 ha
v6i tong lidu twong duong tir 3,2+6,0 mSv/nam; dién tich khu virc
can co cac hanh dong can thiép dé kiém sodt sy gia ting tong liéu
twong duong birc xa (>6,0 mSv/nam) 1a 5,47 ha, tap trung & dién
tich phan bd cac than quing dong duogc thim do va céc khu vie 1an
can, khong gan cac khu vyc dan cu.

- Nong d6 khi phong xa radon: khu vyc co nf”)ng d6 radon tu
30+100 Bg/m?® ¢6 dién tich 12,14 ha; khu vy ¢6 nong d6 >100 Bg/
m? ¢d dién tich 1,24 ha.
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Bii bao di khéi quat tinh hinh khai thac, ché bién quang dong
va dua ra két qua danh gid sw bién d6i thanh phan méi truong
phéong xa do khai thic, ché bién quing trong khu vue mo Sin
Quyén tinh Lao Cai. Nhin chung, trong hoat dong khai thac va ché
bién quing dong c6 lam phat tin cac chat phong xa vao méi truong
dat, nudc... Tuy nhién, sy bién doi cac thanh phan mi truong chu
yéu tap trung tai khu vyc khai truong, ho thai v6i ham luong chat
phong xa trong cac mau thu thap déu vuot tiéu chuan cho phép, cac
vi tri khéc ngoai khu vuc khai truong va hd thai c6 cac thanh phan
phong xa mdi trudng nam trong gioi han cho phép.

Trong khu vue khéo sét ciing ¢6 su thay doi thanh phﬁn liéu
lugng ciia liéu gamma va khi phong xa. Tuy nhién, sy thay doi chi
xdy ra tai khai truong, xuong tuyen va h thai, con khu vyc bén
ngoai va dan cu 1an can sy thay d6i gan nhu khong déng keé.

Tur két qua nghién ctru tai mo dong Sin Quyén cho thay, dé
giam thiéu tac dong xdu va phat trién nganh khai thac bén vimg,
can ting cuong quan 1y va dam bao cac hoat dong khoang san 1a
hop phap, ding quy trinh, quy dinh. Van dé nay ciing rat quan
trong dé ting cuong kiém tra va gidm sat cac hoat dong khoang san
¢ cac dia phuong, coi trong viéc nang cao nhan thirc va vai tro clia
cong ddng trong bao vé moi trudng.
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Vai tro cua rurng thir sinh
trong viéc bao ton da dang quan xa bo hung
¢ hé sinh thai nui da voi Viét Nam
Bii Viin Bic’

Truong Pai hoc Lam nghiép
Ngay nhan bai 10/2/2020; ngay chuyén phan bién 14/2/2020; ngay nhan phan bién 26/3/2020; ngay chip nhan dang 27/4/2020

Tom tit:

Mic di rirng thir sinh chiém 1/2 tong dién tich rirng nhiét déi con lai trén thé giéi, nhung gia tri bao ton da dang
sinh hoc ciia ching con it dwgc biét dén. Nghién ciru nay dwge thue hién dé danh gia vai tro ciia rirng thir sinh trong
viéc bao ton da dang quin xi bo hung & hé sinh thai nii da véi Viét Nam. Tong s6 60 biy hé c6 moi nhir di dwoc
thiét 1ap dé diéu tra quin xa bo hung & rirng thir sinh lau nim (>40 nim) va rirng nguyén sinh thugc khu vire Vuron
qudc gia (VQG) Pia Oic (Cao Bing) va Khu béo ton thién nhién (KBTTN) Pit Ludng (Thanh Héa). Nghién ciru di
xéc dinh dwoc 38 loai bo hung tir 1.266 ca thé ¢ hai khu vire nghién ciru. Két qua phén tich tir cic mé hinh tuyén
tinh téng quat (GLM) cho thiy, khong cé sy khac biét vé s6 lwong loai, sé lwgng ca thé va sinh khéi ciia quin xa bo
hung giira rlrng nguyén sinh va thir sinh & ca hai khu vuc nghién ciru. Phat hién nay mang lai hy vong cho viéc phuc
héi cac quan xa bog hung trong qué trinh dién thé rirng. Tuy nhién, clu tric quan xa bo hung chi ra sy khac nhau
y nghia giira hai kiéu rirng nay theo phén tich hoan vi phuong sai (PERMANOVA) (Pia Oic: F=8,92, p<0,001; Pu
Luéng: F=6,78, p<0,001). Dac biét, sy suy giam 50 lwgng ciia nhom bg hung “dao hang” c¢é kich thwée 16m & rirng
thir sinh c6 thé lam giam kha ning di doi phan dong vit ciia quin xi bo hung, mdt chirc ning sinh thai quan trong
trong hé sinh thdi rirng nhiét déi.

Tir khoa: bo hung, hé sinh thai nii da véi, rirng thir sinh.

Chi s6 phén logi: 1.6
Dat van de ton tinh da dang quan xa bo hung ¢ nhimng khu vuc chua duoc
diéu tra. Do vay, nhitng nghién ciru mé rng v vai tro cua rung
thir sinh trong bao ton quan xa bg hung ¢ cac vung dia 1y khac
nhau 12 rat can thiet.

Bo hung (Coleoptera: Scarabacidae) bao gdm hon 7.000
loai da dugc mo ta trén thé giéi. Dya vao tap tinh lam to va sinh
san, bo hung dugc phan chia thanh ba nhom churc nang: nhom
dao hang “tunnellers”, nhém lan phan “rollers” va nhom dinh
cu trong phan “dwellers” [1]. Bo hung dugc xem 1a mdt nhom
sinh vat chi thi sinh hoc hiéu qua, boi vi chiing phan ting nhanh
v&i nhiing thay doi trong cu triic vét Iy ciia sinh canh, nhu 16p
che pht cua thyc vat [2, 3], 16p tham muc [4-6] hay dac diém
dat [7- 9]. Bén canh do, do bo hung st dung phén cua dong vat
lam nguén thtre an va nguyén liéu xay t6 nén ching ciing dugc
str dung dé danh gia nhimg thay doi trong cau tric quan x3
dong vat c6 xuong song [10-14]. Mot loi thé quan trong trong
str dung bo hung 1a viéc thu mau dé dang bang k¥ thuat don
gian voi chi phi thdp. Mac du vai tro ctia rimg th sinh trong
viéc bao ton quﬁn xa bg hung da dugc ban luan 6 mot s6 nghién
ctru [15-20], nhung van chua ¢6 sy thong nhat. Vi du, két qua
tur cac nghién cttu [15, 16] da chi ra mdt sy suy giam nghiém
trong trong tinh da dang loai ciia quan xi bo hung & ring thir

Rung nhiét d6i trén nti da voi 1a mot hé sinh thai dac biét,
déac trung bdi nhitng day nui cao, cd lap, do déc 16n va do
day tang dat thdp. Do véy hé sinh thai ndy cung cap sinh canh
riéng cho nhiéu khu hé dong, thuc vat va co ty 1€ loai dac hiru
cao [21, 22]. VQG Pia Oic (Cao Bing) va KBTTN Pu Ludng
(Thanh Hoéa) c6 cac hé sinh thai nai da voi ndm ¢ dai cao 16n
(so voi myuc nudc bién), déc trung cho khu vuc mién Béc Viét
Nam. Nhiéu dién tich rung trong khu vuc nay bi tac dong manh
do chat pha rimg dé chuyén doi thanh dat nong nghiép, khai
thac gd va da voi trai phép. Do vdy, hién nay, hai khu bao ton
¢6 nhiéu dang sinh canh nhu rimg thir sinh, rimg trong, trang
c6 va dat nong nghiép. Muc dich ciia nghién ctru nay 1a danh
gia vai tro ctia rimg thir sinh phuc hdi sau nwong ray trong bao
ton quan xi bo hung trong su so sanh véi rimg nguyén sinh

sinh. Trong khi d6, nghién ctru [17-20] cho rang khong co su
khéc nhau ¥ nghia trong quan xa bo hung giita hai hé sinh thai
nay. Su thiéu thong nhat gitra cac nghién ciru da gay khé khan
cho viéc ngoai suy vé vai tro cta rimg thir sinh trong viéc bao
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(d6i ching) ¢ hai khu vuc bao ton cach biét vé khong gian.
Chiing t6i ky vong s& tim thdy mot xu hudéng thay doi chung
trong quan xa bo hung, tir &6 1am co s& cho viée xdy dung céc
phuong sach bao ton hé sinh thai dic biét nay ¢ Vi¢t Nam.
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Abstract:

Although secondary forests comprise half of the world’s
remaining tropical forests, their role in biodiversity
conservation remains poorly known. This study aimed to
evaluate the role of secondary forests in conserving dung
beetle biodiversity in karst ecosystems of Vietnam. In
total, 60 baited-pitfall traps were deployed to investigate
dung-beetle communities in the old secondary forests
(>40 years) and primary forests across two study areas:
Pia OQac National Park (Cao Bang Province) and Pu
Luong Nature Reserve (Thanh Hoa Province). In total,
38 dung-beetle species of 1,266 individuals were sampled
and identified from the trapping sites in the two study
areas. The generalizsed linear models (GLMs) showed
no significant difference in species richness, abundance
and biomass of dung beetles between the old secondary
forests and the primary forests, and this result was
consistent throughout both the study areas. This finding
seemed to give hope for the recovery of dung beetle
communities during forest succession. In contrast, the
community structure still differed significantly between
the primary forests and the old secondary forests
according to the permutational multivariate analysis of
variance (PERMANOVA) (Pia Oac: F=8.92, p<0.001; Pu
Luong: F=6.78, p<0.001). Particularly, a decline in the
number of large-bodied tunnellers in the old secondary
forests might negatively affect the dung removal rate
of the dung beetle communities, being an important
ecosystem function in tropical forests.

Keywords: dung beetles, karst ecosystems, secondary
forests.

Classification number: 1.6
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Vat liéu va phuong phap nghién ciu
Phuwong phdp thu thip va gidm dinh méu

Bo hung dugc thu bit tai hai kiéu rimg: rimg nguyén sinh
va thtr sinh 1au nam (>40 ndm) thudc h¢ sinh thai nai da voi khu
vue VGQ Pia Oéc (Cao Bang) va KBTTN Pu Ludng (Thanh
Hoa). Khu vye rumg thir sinh trong nghién ctru nay da tumg 1a
cac canh rimg nguyén sinh nhung bi khai khac tring va chuyén
d6i thanh nuong rdy. Hai kiéu rung tht sinh trén 40 nim va
nguyén sinh dugc lia chon trong nghién ctru ndy nam & do cao
900-1.200 m.

Nghién ctru di sir dung bay hd c6 mdi nhir (hdn hop phan
bo va phan lon) dé thu bét bo hung. Tai mdi kiéu rimg, 15 bay
duoc thiét 1ap trén hai tuyén didu tra song song, cich nhau 100
m. So d6 bay va ciu tao biy dugc miéu ta chi tiét trong cac
nghién ctru gan day cua tac gia [23-27].

Bo hung dugc gidm dinh chu yéu dua vao khoa dinh loai
dugc xay dung gan ddy cho Viét Nam [24-26] va Kabakov va
Napolov (1999) [28]. Bén canh do, tit ca cac mau bo hung
thu bit dwoc trong nghién ctru ndy (383 mau thu duoc & VGQ
Pia Odc va 883 mau & KBTTN Pu Ludng) duge so sanh véi
c4c mau chuin dang dugc Iuu giir tai Bao tang Lich su tu
nhién Phép (French National Museum of Natural, Pari, Phép),
Bao tang Lich st ty nhién Prague (National Museum Prague,
Prague, Cong hoa Séc) va Trung tim Pa dang sinh hoc ty nhién
Leiden (RMNH, Leiden, Ha Lan). Phan 16n cdc mu vat trong
nghién clru nay dang duogc Iuu gilt tai RMNH va b suu tap ca
nhan cla tac gia.

Sinh khéi (khéi luong) ciia bo hung dugc xac dinh cho timg
loai. Khoang 10-20 ca thé cua mot loai duge séy kho & nhiét
do 65°C trong 48 gio, sau do dugc can vdi mirc chinh xac tdi
0,00001 g (chi tiét xem Bui va cs (2019b) [27]).

Phwong phdp xdc dinh cdc nhén to méi truong

Dit lidu vé moi truong (46 che phu mat dat cia 16p tham
muc, chiéu cao trung binh 16p tham muc, duong kinh tan trung
binh cua cy bui (chiéu cao <3 m), duong kinh trung binh tai
vi tri 1,3 m ctia cac ciy gb gﬁn bay nhat, do tan che cta ciy g0,
d6 che phu cua 16p tham tuoi) va mau déat dugce thu thap cing
thoi diém véi viéc thu thap bo hung, sir dung phuong phap bon
hudng (chi tiét xem Bui (2019) [23] va Bui va cs (2019b) [27]).

Phn tich sé li¢u

Phén tich théng ké trong nghién ctru nay dugc thuc hién
bang ngon ngit R, phién ban v.3.4.0 [29]. Nghién ciru sir
dung duong cong tich lily Chao (1984) [30] dé danh gia mirc
d6 hidu qua cta phuong phap thu bit. Phuong phiap NMDS
(Non-metric multidimensional scahng) duogc sir dung dé mo ta
phédn bé cau triic quin xa bo hung giita cac kiéu rimg cta hai
khu vuc. Phuong phap phan tich hoan vi da bién ctia phuong
sai PERMANOVA (Permutational multivariate analysis of
variance) dugc sir dung dé kiém tra sy sai khac trong cdu tric
quan xa bo hung giira hai kiéu rimg va giita hai khu vuc nghién
ctru. Tat ca cac phuong phép kiém tra va biéu do dugc thuc
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hién voi goi dir li¢u “vegan” phién ban v.2.4-5 [31] va dugc
tinh toan v6i 999 hoan vi. Biéu do Venn duoc xay dung dé chi
ra s lugng loai co ciing sinh canh. Cac yéu t6 méi truong va
cac nhom chire ning duge thém vao biéu d6 NMDS bang cach
str dung chtrc nang “envfit” trong goi dir lidu “vegan” dé danh
gia anh hudng clia chiing t6i cdu tric quan xa bo hung. Gid tri p
dugc tinh toan hoan vi 999 lan. Nghién ctru da st dung cac mo
hinh tuyén tinh tdng quat (GLM - Generalized linear models)
dé kiém tra sy khac nhau trong thanh phan quan xa (s6 luong
loai, s lwgng ca thé va sinh khoi) gitra rimg thir sinh ldu nim
va rung nguyén sinh.

Két qua nghién ciu

Khac bi¢t trong cdu tric quan xa bo hung giita rirng
nguyén sinh va thir sinh lau nam ¢ hai khu vwc nghién ciru

Tong s6 1.266 ca thé thudc 38 loai da dwgc ghi nhan ¢ hai
kiéu ring cuia hai khu vuc nghién ctru: VGQ Pia Oic (383 ca
thé, 26 loai, 8 giéng) va KBTTN Pu Ludng (883 c4 thé, 25 loai,
9 gibng). Cac loai dugc xac dinh trong nghién ctru nay thudc
cac giong: Aphodius (437 ca thé thudc 2 loai), Catharsius (23
cathé, 1 loai), Copris (345 c4 thé, 6 loai), Eodrepanus (1 ¢4 thé,
1 loai), Ochicanthon (10 ¢4 thé, 2 loai), Onthophagus (390 ca
thé, 20 loai), Parachorius (1 ca thé, 1 loai), Paragymnopleurus
(23 ca thé, 1 loai), Sinodrepanus (15 ca thé, 1 loai) va Synapsis
(21 ca thé, 3 loai). Thanh phan loai va phan b cia bo hung
trong cac kiéu rimg & hai khu vuc dugc thé hién ¢ bang 1.
Puong cong tich lily loai wdc tinh sé lugng loai theo Chao
(1984) & hai kiéu rimg duoc thé hién ¢ hinh 1. Mic di duong
cong tich lity loai & rimg nguyén sinh Pia Odc ¢6 xu hudng
tiép tuc tang nhe, nhung sb luong loai diéu tra dugc chiém hon
80% s6 lugng loai theo uéc lwong ciia Chao (1984). M6 hinh
phén tich nay di phan 4nh mirc d6 hiéu qué cao va day du cia
phuong phép diéu tra thuc dia ctia nghién ciru.

Bang 1. Thanh phan céc loai bo hung dwoc tim thay & hai kiéu
rirng cuia hai khu vwe nghién ciru.

T Loai F2Cao FICao F2Than  F1Than
1 Aphodius elegans Allibert 10 3 113 261
2 Aphodius sp. 03 40 10 0 0

3 Catharsius molossus (Linnaeus) 1 1 17 4

4 Copris caobangensis Bui, Dumack & Bonkowski 0 3 0 0

5 Copris confucius Harold 0 0 4 15
6 Copris magicus Harold 0 1 0 0

7 Copris reflexus Fabricius 7 1 65 11
8 Copris sonensis Bui, Dumack & Bonkowski 0 0 9 3

9 Copris szechouanicus Balthasar 10 8 115 93
10 Eodrepanus striatulus Paulian 0 0 0 1
11 Ochicanthon obscurum (Boucomont) 0 0 8 0
12 Ochicanthon sp. 01 0 2 0 0
13 Onthophagus dorsofasciatus Fairmaire 100 90 4 1
14 Onthophagus gracilipes Boucomont 0 0 0 4
15 Onthophagus jeannelianus Paulian 14 1 0 0
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16 Onthophagus mulleri Lansberge 0 0 0 6
17 Onthophagus orientalis Harold 2 2 0 0
18 Onthophagus phanaeiformis Boucomont 0 1 4 3
19 Onthophagus sp. 01 6 4 6 3
20 Onthophagus sp. 02 0 0 1 1
21 Onthophagus sp. 03 2 0 10 2
2 Onthophagus sp. 04 0 0 5 11
23 Onthophagus sp. 05 0 1 0 0
24 Onthophagus sp. 06 2 7 0 0
25 Onthophagus sp. 07 0 2 0 0
26 Onthophagus sp. 08 1 0 0 0
27 Onthophagus sp. 09 5 6 0 0
28 Onthophagus sp. 10 2 0 2 0
29 Onthophagus sp. 11 0 0 6 2
30 Onthophagus taurinus White 0 0 3 6
31 Onthophagus thanwaakhomus Masumoto 2 0 2 0
R Onthophagus trituber (Wiedemann) 24 3 18 13
33 Parachorius sp. 01 0 1 0 0
34 Paragymnopleurus brahminus (Waterhouse) 0 0 15 8
35 Sinodrepanus similis Simonis 1 0 3 11
36 Synapsis horaki Zidek & Pokorny 0 3 0 0
37 Synapsis puluongensis Bui & Bonkowski 0 0 0 6
38 Synapsis tridens Sharp 3 1 3 5
Tong 3 151 413 470

Ghi chu: F.2Cao: rirng thr sinh Pia Oéc; F.1Cao: rirng nguyén sinh Pia O&c;
F.2Than: rieng thtr sinh Pu Luéng, F.1Than: rirng nguyén sinh Pu Ludng.

S Irong lodi
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Hinh 1. Pwéng cong tich liy loai mé ta mirc do hiéu qua cua viéc
thu thap mau qua hai trang thai rieng: nguyén sinh (mau do) va
thir sinh (mau xanh) & VQG Pia Oac (A) va KBTTN Pu Ludng (B).

Cau triic quan xi bo hung khac nhau ¢6 y nghia thong ké
gilra rung nguyén sinh va thtr sinh & ca hai khu vuc nghién
clru (Pia Odc, Cao Biang: PERMANOVA, F=8,92, p<0,001; Pu
Ludng, Thanh Hoa: PERMANOVA, F=6,78, p<0,001). Ket
qua phan tich NMDS mb ta cdu trac quan xa bo hung cu tra
trén hai kiéu rimg (nguyén sinh va tha sinh) ¢ hai khu vuc
nghién ctru cho thdy, quan xa bo hung ¢ su phan tich rat
16n giita hai khu vuc cch biét vé khong gian (Pia Odc va Pu
Ludng). Mot diéu dang ngac nhién hon 14, ngay trong cung mot
khu vure nghién ciru, hai kiéu rimg ciing co cac quan xa bo hung
déc trung khac biét voi ty 1¢ giao thoa trong cau triic quan x4 rét
thap (hinh 2). Gia tri nhleu “stress value” rat nho (0,06) phan
anh chinh xac phan b cu tric quan xi bo hung qua céc kiéu
rimg bang phuong phap NMDS.
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NMDS2

NMDs1

Hinh 2. Phan tich NMDS chi ra sy khac nhau trong cau triic quan
xa bo hung giiva rirng nguyén sinh va thi sinh & hai khu vwc
nghién ctru. Forest.1Cao: rirng nguyén sinh & Pia Oéc, Cao Bang;
Forest.2Cao: rirng thr sinh Pia O&c, Cao Béng; Forest.1Than: rirng
nguyén sinh PU Ludéng, Thanh Hoa; Forest.2Than: rirng thi sinh & Pu
Ludng, Thanh Héa. Gia tri nhiéu (“stress value”) = 0,06.

Khdc biét trong thanh phan lodi, sé lwgng cd thé va sinh
khoi ciia bg hung giiva rirng nguyén sinh va thir sinh ldu nam
qua hai khu vwc nghién ciru

Két qua phan tich tir cic mo hinh tuyén tinh tong quat
(GLM) chi ra khong c6 su khac nhau c6 ¥ nghia thong ké trong
50 lugng loai, s6 lwong ca thé va sinh khdi ciia quan xi bo hung
gilra riing nguyén sinh va rung thi sinh ¢ ca hai khu vyc nghién
ctu (bang 2, hinh 3-5).

Bang 2. GLM cho s6 lwong loai, s6 lwgng ca thé va sinh khéi bo
hung gilra rieng nguyén sinh va rieng thir sinh.

[ +SE z-value p-value
Cao Bing
S6 lugng loai 0,248 0,167 1,486 0,137
S6 lugng ca thé 0,429 0,104 4,107 0,071
Sinh khéi 0,239 0,423 0,564 0,58
Thanh Héa
S6 lugng loai 0,171 0,133 1,287 0,198
S6 lugng ca thé -0,05 0,067 -0,818 0,413
Sinh khéi 0,353 0,188 1,878 0,06

Ghi chi: B: wc lwgng; +SE: sai tiéu chuén; z-value: gia tri kiém tra; p-value:
tri sO p.

] — -
89 |

S6 lwgng loai
S6 lueng lodi

4 i

Rirng thi sinh

T :
(A)  Ritng nguyén sinh Rirng thif sinh (B) Rirng nguyén sinh

Kieu rung Kieu rung

Hinh 3. Biéu d6 hinh hp mé ta s6 lwgng loai (trong mét bay)
gilra rieng nguyén sinh va thir sinh tai khu viec VQG Pia Oac (A)
va KBTTN Pu Luéng (B).
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Hinh 4. Biéu d6 hinh hdp mé ta sé lwong ca thé (trong mét biy)
gilra rirng nguyén sinh va thir sinh tai khu vwee VQG Pia Oac (A)

va KBTTN Pu Ludng (B).
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(A) . Rirng nguyén sinh
Hinh 5. Biéu d6 hinh hgp mé ta sinh khéi ctia bo hung (trong mét
bay) gitra rirng nguyén sinh va thi sinh tai khu vwc VQG Pia Oac
(A) va KBTTN Pu Luéng (B).

T T T
Rirng thir sinh (B) Rirng nguyén sinh Rirng thi sinh

Théo luan

Dic diém quan xi bo hung cw trii trén hé sinh thdi nii
da voi

Nghién ctru dd dwa ra mot danh gia dau tién vé anh
huéng cua viéc chuyén ddi rimg nhiét déi trén ndi da voi
dén qu;‘in xa bo hung tai hai khu vyc cach biét vé khong
gian ¢ Viét Nam. Bo hung da dugc biét dén rat nhay cam voi
nhing thay d6i cta cac yéu té méi truong nhu nhiét d6 moi
truong xung quanh [32], két ciu dat ciing nhu cdu trac vat Iy
ctia 16p thuc vat, do tan che clia cay gd [2-9]. Céac vung dia
1y sinh thai dugc dac trung bdi cac hé sinh thai khac nhau
s& ¢O cac quan xi bo hung khéac biét [33]. Nghién ctru nay
ciing chi ra sy khac biét 16n trong cu triic quan xa bo hung
giita hai khu vuc cach biét vé khong gian 1a VQG Pia Oic
va KBTTN Pu Ludng, tham chi hai khu vuc nghién ctru nay
c6 cung hé sinh thai nai da voi voi cac dac diém tuong tu
vé dia hinh, khi hau, cAu tric thuc vat va cach nhau chi 380
km. Hé sinh thai ndi d4 véi duogc biét dén 1a noi c6 tinh da
dang cao véi nhiéu loai ddc hitu [21, 22]. Quan xi bo hung
trong nghién ctru nay 1a mot vi du dién hinh khi ma ty 18 cac
loai phan bé hep rat cao, trong khi do6 chi tam loai dugc tim
thdy cu tri & ca hai kiéu rimg cta hai khu vuc nghién ciru
(hinh 6). Trong cac nghién ctru trude day, ching toi da kham
phé va mo ta chinh thurc ba loai bo hung mdi cho khoa hoc
cu tri trén cac hé sinh thai nai da voi nay, bao gom: Copris
caobangensis Bui, Dumack & Bokowski; Copris sonensis
Bui, Dumack & Bokowski va Synapsis puluongensis Bui &
Bonkowski [24, 25]. Két qua ban dau nay da chi ra su ton
tai tiém nang cua cac loai bo hung chua dugc mo ta. Cac
diéu kién dac biét ctia h¢ sinh thai nti d4 voi nhu dat kiém,
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Hinh 6. Biéu d6 Venn chi ra s6 lwgng céc loai c6 sinh canh hep
va so lwong loai pho bien gilra hai kieu rirng cta hai khu vwe
nghién ctru.

t?mg dét mong, cac ngon nii cao voi do dbc 16n va bi ¢ lap
¢6 thé han ché qua trinh trao d6i gen trong quan thé va thic
day qué trinh hinh thanh loai dia ly. Nhiing loai con tring
v6i dic diém di chuyén cham va kich ¢& quéan thé nho (vi
du nhu céc loai bg hung), co6 thé hinh thanh nén céc loai dic
httu & nhitng khu vuc bi ¢6 1ap nay.

Gid tri ciia rieng thir sinh liu nidm cho bdo ton quan
xd bo hung

Mic du nhiéu nghién ctru di xem xét gia tri bao ton
ctia rimg thr sinh, nhung van chua chic chin vé gia tri cia
ching trong viéc bao ton tinh da dang cua quén xa bo hung.
Két qua cta nghién ciru nay phu hop véi cic nghién ctru
[17-20], chi ra khéng c6 su khac nhau ¥ nghia trong thanh
phan loai, s6 luong cé thé va sinh khdi giira rimg thir sinh
va nguyén sinh. Trong khi do, cac nghién ctru [15, 16] chi
ra sy khéc nhau ¥ nghia trong quan x bo hung gitra hai kiéu
rumg. Pidu nay c6 thé dwoc giai thich nhu sau. Thit nhdt,
thanh phan céc loai bo hung rat khac nhau giira cac ving
dia 1y sinh thai. Quan xa bo hung ving nhiét d6i Dong Nam
A rat khac biét boi sy da dang cuia céc loai bo hung thudc
gidng Onthophagus [16, 33, 34]. Trong nghién ctru ndy, cac
loai Onthophagus cting chiém wu thé trong quan x4, chiém
hon 50 va 30% tong so loai va sé lugng ca thé bo hung ghi
nhéan dugc. Trong khi do, qué“ln xa bo hung ¢ hé sinh thai
rung 6n doi chau Au duge dic trung bdi cac loai Aphodius
spp. [1]. Su khac nhau trong thanh phan giita cac khu vuc
nghién ctru cung véi muc do nhay cam cuia cac loai bo hung
khac nhau da dan dén nhiing thay d6i trong quan xa bo hung
khong giéng nhau qua cic ving dia 1y sinh thai. Thir hai,
cac trang thai rung thir sinh dugc lua chon trong cac nghién
ctru ¢6 thé khong giéng nhau. Nhin chung, rimg thir sinh da
phuc hoi sau thoi gian dai (rimg tha sinh 1du nam) ¢6 thé co
gia tri bao ton loai va da dang cao cho quan xi bo hung do
c6 thé cung cip mot noi tra 4n twong tu véi rimg nguyén
sinh [nghién ctru hién tai, 17, 18]. Nguoc lai, ring thir sinh
m&i phuc hdi co thé thiéu di nhing dic trung nay [15, 16].

Su phan tach 16n trong cdu trac quan x3 bo hung giira
ring nguyén sinh va rung tht sinh duong nhu phan anh
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nhing thay d6i khong thé phuc hdi trong cac nhém chirc
nang bo hung, dac biét nhém “dao hang” (hinh 7). Phan tich
NMDS chi ra mdi quan hé ty 18 thuan giita 16p che phii mat
dat ctia tham twoi (GV) va sb lugng ca thé cua cac loai bo
hung “dao hang” c6 kich thudc nho (STun) (hinh 7). Duong
nhu 1a céac loai bo hung kich thudc nho tap trung nhiéu &
rung thu sinh phan anh sy ua thich cua ching véi 16p tham
twoi, boi vi sinh canh nay c¢é thé 1a dia diém quan sat thich
hop cho ching trong qué trinh tim kiém thirc an [1, 35-37].
Céc loai bo hung “dao hang” c6 kich thudc 16n (LTun) dugc
thu thap nhiéu ¢ nhimng khu vic c6 nhiéu cay gd 16n (Di.t)
(hinh 7), boi vi rimg ciy g c6 thé cung cp noi cur tra va
thirc an cho nhiéu loai dong vat 1on nhu cac loai linh trudng,
cay, lon rung, nhiing loai quan trong cung cap nguén thirc
an cho céac loai bg hung kich thudc 16n [35, 36]. Su thay doi
khong thé hoi phuc trong cdc nhom chirc ning ciia quan xa
bo hung ¢ rung thir sinh s& l[am gidm hi¢u qua cac dich vu
sinh thai cta chiing ¢ kiéu rimg nay.

o
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Hinh 7. Phan tich NMDS chi ra mdi quan hé giira cac thudc tinh
quan xa bo hung véi cac yéu té6 moi trwdng trong rirng thi sinh
(Forest.2) va rirng nguyén sinh (Forest.1). Cac vec-to dam nét biéu
thi cho cac yéu té méi tredrng va thudc tinh quén x& anh hwéng y nghia
t&i cAu tric quan x& (p<0,05). Vec-to md 1a cac yéu td moi truong va
thudc tinh quan xa khong anh huéng y nghia téi ciu tric quan x&
(p>0,05). Céc vec-to: Stun - md ta sb lwong ca thé clia cac lodi bo
hung kich thwéc nho thudc nhdm “dao hang”; Ltun - cac loai bo hung
“dao hang” kich thwéc Ion; De - cac loai bo hung “dinh cu” trong phan;
Lro - cac loai bo hung “lan phan” cd kich thwdc Ion. LLT - d6 che pha
mat d4t clia tham muc; LLC - chiéu cao trung binh 1&p thdm muc; Di.s-
duwong kinh tan trung binh cla cay bui (chiéu cao <3 m); Clay - ty 1&
phan trdm cla d4t sét; Di.t - duwéong kinh trung binh tai vi tri 1,3 m clia
cac cay gb gan bay nhat; FC - d6 tan che clia cay gb; GV - d che ph
clia |6p tham twoi. Do nhidu (“stress value”) = 0,05.

£ a
Ket luan

Nghién ctru da diéu tra va xac dinh duoc 38 loai thudc 10
gidng tir 1.266 ca thé bo hung thu bat dugc tir hai khu virc
VQG Pia Odc (26 loai, 8 gidng) va KBTTN Pu Ludng (25
loai, 9 gidng). Phén tich thong ké theo cac mé hinh tuyén
tinh tong quat (GLM) chi ra khong c6 sy khac nhau vé sd
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luong loai, sb lugng ca thé va sinh khdi gilra rung tha sinh
lau ndm (>40 ndm) va rimg nguyén sinh qua ca hai khu vyce
nghién ctru. Két qua nay da xac nhan vai trd quan trong cua
rung thir sinh trong viéc phuc hdi tinh da dang cua quéan xa
bo hung trong qua trinh dién thé rung. Tuy nhién sy khac
nhau trong cau tric quan xa giita hai kiéu rimg nay, dic biét
1a su suy giam s6 lugng cac loai bo hung “dao hang” c6 kich
thudc 16n thude gidng Synapsis va Copris & rimg thir sinh
¢6 thé han ché kha ning di doi phan dong vat ciia quan xa
bo hung, mdt chiic nang sinh thai quan trong cua chung &
rung nhiét doi.
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Tom tit:

Ophiocordyceps sinensis (O. sinensis) - ddong trang ha thio, 13 mét loai nAm dwoec liéu quy chira nhiéu hop chit cé
hoat tinh sinh hoc nhw cordycepin, D-mannitol, polysaccharide... Trong dé, diic biét cé selen - mdt nguyén t6 vi lwgng
can thiét cho con nguwdi, 1a thanh phin ciu tao chinh ciia mjt s enzyme nhw glutathione peroxidase, thioredoxin
reductase va deiodinase. Cic enzyme nay déng vai trd quan trong trong viéc chdng cac gbe tw do, ting cudng chirc
niing sinh sin, chirc ning co va ngin ngira ung thw. Nghién ctru nay tién hanh chiét cao va khio sat cic hoat tinh
sinh hoc nhw khang viém, khz'mg khuin va trc ché enzyme o-glucosidase cia cic cao chiét tir sinh khoi O. sinensis
giau selen. Két qua cho thay, cao Bu (cao chiét bang n- butanol), cao tong va cao EtOAc (chlet bang ethyl acetate)
¢6 kha nang khang khuin S. sonnei & nong do 1000 ug/ml Dong thoi, hoat tinh khang viém thé hién tot & cao tong,
cao petrolium ether (cao PE) va cao EtOAc voi IC, lan lwgt 1a 195,58+7,89; 64,19+0,22; 469,27+16,57 (ug/ml) Tuy
nhlen, cac cao chiét khong c6 kha ning irc ché enzyme u-glucomdase Nghlen ciru nay cho thay, cic cao chiét tir sinh
Kkhdi O. sinensis giau selen c6 hoat tinh khang viém rit tot, 1am tién dé cho cac nghién ciru trén mo hinh in vivo.

Tir khéa: hoat tinh khang khuin, hoat tinh khang viém, hoat tinh wc ché a-glucosidase, Ophiocordyceps sinensis,
selen.

Chi sé phén loai: 1.6

hoc chimg minh ¢6 nhiéu hoat tinh sinh hoc nhu khang oxy
hoa, khang viém, khang khuén [5]. Ngoai ra, nhiéu nghién
ctru cho thay O. sinenis c6 kha ning diéu hoa dudng huyét va
hd tro diéu tri dai thao duong. Hién nay, trén thé gioi da co
nhiéu nghién ctru vé viéc bd sung Se vao qua trinh nudi cdy
O. sinensis. Cac nghién ciru déu cho thay viéc bd sung nay s&
lam gia ting ham lugng cac hoat chit ciing nhu hoat tinh sinh
hoc cua ndm O. Sinensis [6, 7).

- £ b
Dit van dé

Selen (Se) 1a mot nguyén t6 vi luong can thiét cho co thé
sinh vat. Chung dugc chiing minh Ia c¢6 kha nang ngan ngura
bénh loan dudng co, xo gan va la thanh ph?m chinh céu tao
nén nhiéu enzyme trong co thé nhu glutathione peroxidase,
thioredoxin reductase va deiodinase [1,2]. Su thiéu hut Se 1a
mot trong nhiing nguyén nhan gy r01 loan mét sd chirc niang
trong co thé nhu suy giam dap tng mién dich, ting nguy co ung

thu, tang nguy co cao huyet ap, suy giam chure nang tuyen glap, Do d6, nghién ctiru nay tap trung danh gia cac hoat tinh khang

tim va co xwong [3]. Chinh vi thé, con ngudi can mot ngudn
cung cap Se, va O. sinensis chinh 1a mot doi twong tiém ning.

O. sinensis 1a modt loai nim ky sinh thudc chi
Ophiocordyceps da dugc con ngudi khai thac va s dung nhur
mét vi thude giap bd phdi, phuc h01 gan than ciing nhu boi
b6 stc khoe trong y hoc cb truyen Trung Hoa tir cach day
hon 700 nam [4]. Nhiéu hop chat trong O. sinensis (chu yéu
la nucleoside, ergosterol, polysaccharide) dugc cac nha khoa

“Tac gia lién hé: Email: dangkhoanguyenhoangl912@gmail.com
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viém, khang khuan va kha nang tic ché enzyme a-glucosidase
cta O. sinensis giau Se dugc nudi cay tai Viét Nam.

Vat liéu va phuong phap nghién ciiu

Sinh khi O. sinensis giau selen nudi cay bo sung 25 mg/ml
selen theo quy trinh ciia Tran Minh Trang va cs (2016) [8] tir
chiing O. sinensis cung cap boi TS Truong Binh Nguyén, Vién
Nghién ctru va Ung dung Nong nghiép Cong nghé cao, Truong
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Abstract:

Ophiocordyceps sinensis (0. sinensis) - commonly
known as Dong Chong Xia Cao, is a valuable medicinal
fungus containing many bioactive compounds such as
cordycepin, D-mannitol, polysaccharide, etc. While
selenium is an essential trace element for humans, it is
the main component of some enzymes such as glutathione
peroxidase, thioredoxin reductase, and deiodinase which
play an important role in scavenging free radicals,
enhancing reproductive and muscle function, and
preventing cancer. Several studies have shown that
inorganic selenium added to O. sinensis culture can be
converted into a beneficial organic form, which increases
the value for the fungus. In this study, extracts from
Se-enriched O. sinensis were evaluated some biological
activities such as anti-inflammatory, antibacterial,
and a-glucosidase inhibition. Results showed that Bu
extract (extracted by n-butanol), crude extract, and
EtOAc extract (extracted by ethyl acetate) can resist
to S. sonnei at a concentration of 1000 pg/ml. Besides,
the anti-inflammatory activity was stronger in crude
extract, PE extract, and EtOAc extracts with IC, values
were 195.58+7.89; 64.19+0.22; 469.27+16.57 (ng/ml),
respectively. However, all extracts had no ability to
inhibit a-glucosidase. This study exhibited that extracts
from Se-enriched O. sinensis have an admirable
anti-inflammatory activity, which is a prerequisite for in
vivo model research.

Keywords: antibacterial activity, anti-inflammatory
activity, Ophiocordyceps sinensis, selenium, o-glucosidase
inhibitors.
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Sinh khi d6i chimg (DC) 1a sinh khéi O. sinensis nui cay
khong bo sung Se cua cung chung O. sinensis.

Phwong phap chiét cao

Sir dung ethanol 96% chiét theo phuong phap ngam kiét
dé hoa tan cac hop chit co trong nam O. sinensis giau selen.
Sinh khéi kho dwoc xay nho, bd sung ethanol 96° cho ngip
nguyén liéu, ngdm trong 24 gio, sau d6 md van chiét thu nhan
cao chiét dén khi chiét kit chit. Thu dich chiét, sau dé co
quay chan khong loai dung méi va thu dugc cao tong. Cao
tong dugc chiét phan doan theo nguyén tic chiét long - long
bang cach hoa tan vao nudc, sau do lic trong binh 16ng véi cac
dung mdi c6 do phan cyc ting dan dé thu cac cao phan doan la
cao petrolium ether (cao PE), cao ethtyl acetate (cao EtOAc),
cao n-butanol (cao Bu) va cao nudc. Cao poly (cao CPS) dugc
chiét bang nudc néng tir ba sinh khdi sau khi chiét cao tong
[9]. Polysaccharide ndi bao (IPS) thu nhén bang cach chiét sinh
khdi ndm bang nudce nong & 60°C trong 2 gio, 1ap lai 3 1n, dich
chiét sau d6 duoc tiia voi ethanol tuyét dbi lanh theo ty 1¢ 1:4
(v/v) thu két taa 1a IPS [10]. Bén canh do, dich nuéi cdy thu
dugc sau khi thu sinh khdi dugc ¢6 quay dé giam thé tich, s&
duogc tia véi ethanol tuyét d6i lanh theo ty 1€ 1:4 (v/v) thu tia
la polysaccharide ngoai bao (EPS) [11].

Phuwong phdp khao sdt hoat tinh khdang viém

Hoat tinh khang viém duoc danh gia thong qua khao sat tre
ché bién tinh albumin trén mé hinh in vitro cia Tran Quoc Tuin
va cs (2014) [12] véi chung duong la diclofenat. Hat 2 ml dém
acetate 0,025 M (pH 5,5), b6 sung thém 1 ml albumin huyét
thanh bo 0,16% va 1 ml cao chiét & cac nong do 93,75; 187,5;
375;750; 1500 pg/ml, sau d6 u ¢ 37°C trong 30 phut. Pun cach
thiy ¢ 67°C trong 3 phut, lam lanh r6i do mat d6 quang ¢ bude
song 660 nm. Theo do % trc che = [(OD_-OD,)x100}/0D,,
trong d6 OD _: mat do quang cua mau tring (thay cao chiét bang
dém); OD : mat d0 quang cua mau. Sau d6, xay dung phuong
trinh tuong quan tuyén tinh (y=ax+tb) gitra % uc ché va nong
d6 mau, xac dinh gia tri IC, | (1a nong do ma tai d6 50% protein
bi bién tinh).

Phuong phdp khdo sdt hoat tinh khing khudn

Quy trinh khdo sat hoat tinh khang khudn duoc tham
khao theo Reis va cs (2013) [13]. Vi khudn Samonella typhi
(Sal), Escherichia coli (EC), Escherichia coli khang khang
sinh (ECS), Pseudomonas aeruginosa (Pa), Pseudomonas
aeruginosa khang khang sinh (Pal), Shigella sonnei (SS),
Staphylococcus aureus (Sa3), Enterococcus faecalis (Ef),
Enterococcus faecium (Efa), Enterococcus faecium khang
khang sinh (Efal) dwoc nudi cdy trong moi truong NA (Nutrient
agar) cho toi khi dat mat d 10° cfu/ml. Trai 100 pl dich vi
khuan trén dia petri chira 25 ml méi truong MHA (Mueller-
Hinton agar) v6 tring, dé kho, sau d6 duc céc 13 thach dudng
kinh 4 mm. Cho 100 pl dich cao chiét & nong @6 1000 pg/ml
vao mdi 16 thach, u 37°C trong vong 18-24 gio, doc két qua va
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do dwong kinh vong khang khuan.
Phuwong phap khdo sdt hoat tinh irc ché a-glucosidase

Quy trinh khao sat dua trén phuong phap ctia Vii Thi Bach
Phuong va cs (2016) [14] véi arcabose lam chimg duong. Hat
50 ul cao chiét & cac nong dd can thir nghiém, bd sung thém
40 pl a-glucosidase 0,05 Ul/ml, sau d6 u ¢ nhi¢t do phong
trong 20 phat. B6 sung thém 40 pl pNPG (p-Nitrophenyl-a-
D-glucopyranoside) 5 mM, tiép tuc 0 & nhiét o 37°C trong 20
phut. Dimg phan img bang 130 pl Na,CO, 0,2 M roi tién hanh
do OD ¢ budc song 405 nm. Khao sat dugc thuc hién trén dia
96 giéng va do mat do quang bang méay Perkin Elmer VICTOR
X3, My. Kha ning tc ché a-glucosidase duoc tinh theo cong
thirc % trc ché = 1009%X[(OD; 16ne"ODy s i knomg)(OD i
oD /(OD,, hone"OD o miw thirkhong)- 1TONE do thur khong va
so mau 1an lugt 13 16 thi nghiém thay mau va enzyme bang dém
phosphat (0,1 M, pH 6,9).

50 mau miu)]
!

Xir Iy s6 liéu
Cac két qua dugc lap lai 3 1an va tinh gia tri trung binh. Xir

Iy s6 liéu bang phan mém Excel 2016 va GraphPad Prism 8.
Két qua dugc trinh bay & dang trung binh+d¢ 1&ch chudn.

Két qua va ban luan
Hiéu suat chiét cao

Cao téng duogc chiét tir bot sinh khdi O. sinensis giau
Se, sau d6 ba cao chiét dugc chiét cao CPS. Céac cao phan
doan duoc chiét phan doan tu 50% khdi lugng cao téng.
Hiéu suat chiét cao dugc thé hién ¢ hinh 1 théng qua % gitra
khéi luong cao chiét thu dugc va khéi lwong sinh khéi da
chiét cao.

Ngoai ra, EPS thu dwoc tir moi truong nudi cdy & nhoém
giau Se va BC ¢6 ham lugng lan lugt 1a 1,62 va 2,55 g/l.

18.00 BSe mPC
N ~
16,00 ¢ =
14,00
£ 12,00
<5 10,00
2
Z 8,00
B
T 6,00
4,00
2,00
0,00 = i
Caoténg CaoPE  Cao  CaoBu Caonuéc Cao CPS  IPS
EtOAc »
Cao chiét

Hinh 1. Hiéu suét chiét cao tir sinh khdi ndm O. sinesis giau Se
va nhom DBC.

Hiéu suét chiét cao tong va IPS & nhém Se va PC déu co
hiéu suét cao nhét (cao tong 1an lugt 1a 12,65 va 11,40%, IPS
lan luot 1a 16,82 va 8,14%). Trong khi d6, o ca hai nhom, hi¢u
suét ctia cao Bu (1,22; 0,98%) va cao EtOAc (0,46; 0,29%) la
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rat thap nhat. Trong céc cao phén doan, hiéu suat cua cao nudc
la kha cao.

Két qua khdo sdt khing khudn

Nghién ctru dugc thuc hién trén cac dbi tugng vi khuén Gram
am: Samonella typhi (Sal), Escherichia coli (EC), Escherichia
coli khang khang sinh (ECS), Pseudomonas aeruginosa (Pa),
Pseudomonas aeruginosa khang khang sinh (Pal), Shigella
sonnei (SS); vi khuan Gram duong: Staphylococcus aureus
(Sa3), Enterococcus faecalis (EY), Enterococcus faecium (Efa),
Enterococcus faecium khang khang sinh (Efal) va dugc danh
gia thong qua duong kinh vong vo khuan. Puong kinh cang 16n
thé hién kha niang khang khuan cang cao.

DMSO 20% duoc sir dung lam chimg am va két qua cho
thay khong xuat hién vong khang khudn nén sir dung DMSO
20% dé hoa tan cac cao ¢ cac dung mdi khac nhau s& khong giy
anh huong dén két qua khang khuan [15]. Tai nong d6 1000 pg/
ml cao chiét trén cac dia khuan Sal, EC, ECS5, Pa, Pal, Sa3, Ef,
Efa va Efal khong thay xuét hién vong khang khuéan. Trén dia
khuén S. Sonnei, cac cao chiét nhu cao Bu, cao EtOAc va cao
tong c6 xudt hién vong tan nho va dudng kinh 1an luot 1a 10, 9
va 8 mm. Két qua nay duoc thé hién ¢ hinh 2.

Hinh 2. Kha ning khang khuén cta cao chiét O. sinensis giau Se
trén cac vi khuan: Efa (a); Efa 1 (b); Sal (c); Pa1 (d); Pa (e); Sa3 (f);
EC (g); EC5 (h); Ef (i); SS (j). (1) Cao IPS, (2) Cao H,0, (3) Cao Bu,
(4) EPS, (5) Cao tbng, (6) Cao PE, (7) Cao EtOAc, (8) CPS, (9) Chiing
am DMSO 20%.
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Két qua khdo sdt khdang viém

Qua trinh viém trong co thé s& giai phong cac chit trung
gian, cac chat nay 1am nhiét do co thé ting, gy bién tinh cac
loai protein trong co thé thong qua céc lién két ctia protein nhur
lién két hydro, lién két ion, luc Van der Waals va tuong tac tinh
dién [16]. Thong qua kha ning bao vé protein khoi sw bién tinh
do nhiét ¢6 thé danh gia kha ning khang viém ciia cao chiét
[12].

Chung duong diclofenac ¢ gia tri IC 1a 49,41+0,68 (ng/
ml). Két qua hoat tinh khang viém dugc danh gid thong qua gia
tri IC, cua céc cao chiét dugc thé hién trong bang 1.

Bang 1. Gia trj IC,, cua céac cao chiét trong khao sat hoat tinh
khang viém.

. IC,, (ng/ml)

Mau

O. sinensis giau Se 0. sinensis PC
Cao tong 195,58+7,89 858,04+4,58
Cao PE 64,19+0,22 199,5+15,35
Cao EtOAc 469,27+16,57 810,51£15,17
Cao Bu >1500 >1500
Cao H,0 >1500 >1500
Cao CPS 1259,28+46,20 -
Cao IPS 1280,33+135,22 >1500
Cao EPS >1500 1022,40+53,45
Diclofenac 49,41+0,68

Ghi chu: >1500: IC,; c6 gia tri >1500 pg/ml, (-): chwa khéo sat.

Két qua cho théy, gia tri IC 5 cua nh(’)n} giau Sf: thép hon nhom doi
chung. Trong do, hoat tinh khang viém thé hién tot nhat ¢ cac cao PE,
cao tong va cao EtOAc & ca 2 nhom. Bén canh do, cac cao Bu va cao
H,0 cho thay hoat tinh khang viém rat thap & ca 2 nhom (IC,,>1500
pg/ml).

Két qud khdo sdt tec ché enzyme a-glucosidase

Trong nghién ctru nay, arcarbose dugc lam ching duong voi gia tri
IC,=2134482 (ug/ml) Céc cao chiét dugc khao sat hoat tinh trc ché
0- gluc051dase ¢ cac nong d6 5000, 500 va 50 pg/ml v6i % tc ché cia
céc cao chiét dugc thé hién & bang 2.

O ca 2 nhom nam, % tc ché enzyme ting dan theo ndng do
khao sat nhung gia tri nay <50% nén khong tinh duoc gia tri
IC,,. Trong d6, % e ché enzyme cao nhit 13 ¢ cao EtOAc, dat
23, 76% ¢ nhom giau Se va 12,8% ¢ nhom ddi chimg tai nong
d6 5000 pg/ml. Két qua nay cho thdy, nim O. sinensis khong
thé hién hoat tinh trc ché a-glucosidase.
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Bang 2. Kha nang trc ché a-glucosidase ctia cac cao chiét.

% trc che enzyme
a-glucosidase

MAu
50 500 5000
(ng/ml)  (ug/mp)  (ug/m
Cao EtOH -8,25 -2,81 5,25
Cao PE -2,76 1,18 9,12
Cao EtOAc 0,91 4,60 23,76
3 Cao n-BuOH -0,37 0,55 3,08
Nam O. sinensis giau Se
Cao H,0 0,12 2,21 5,41
Cao CPS 0,73 4,82 6,72
Cao IPS 5,38 12,06 4,25
Cao EPS 2,73 1,09 3,22
Cao EtOH 1,00 -3,65 -3,41
Cao PE -9,90 2,66 3,53
Cao EtOAc -0,15 1,69 12,80
i Cao n-BuOH  -0,35 1,75 1,13
Nam O. sinensis
PC Cao H,O -3,02 -4,64 -2,85
Cao CPS - - -
Cao IPS 3,14 -0,5 1,07
Cao EPS -0,74 4,44 -3,10

Chu thich: (-) chwa khao sat.

Hiéu suit chiét cao khac nhau ¢ timg phan doan cho thiy,
sinh khéi ndm O. sinensis giau Se va nhom O. sinensis doi
chimg c6 ham luong cac hop chat khic nhau giita cdc phin
doan cao. Bén canh do, ngoai trir cao nudc, higu suét chiét
cao cua tat ca cic cao chiét khac nhom Se déu cao hon nhom
ddi chimg, diéu d6 chimg minh viéc b sung Se vao qua trinh
nudi cdy c6 thé lam gia ting sy sinh tong hop cac chat trong
O. Sinensis. Diéu nay phi hgp voi nghién ctru ctia Zheng va
¢s (2014) [6]. O ca hai nhom, hiéu suét ciia cao Bu (3,85 va
1,67%) va cao EtOAc (0,46 va 0,29%) la rat thap, diéu nay
chimg to cac hop chét c6 do phan cuc trung binh ¢6 ham luong
rat thép trong sinh khéi O. sinensis. Dua vao hiéu suét chiét cao
phan doan, ta thay higu suat chiét cao nu6c & ca 2 nhom déu
cao hon nhimg cao phan doan con lai. Diéu nay chimg t6, sinh
khdi O. sinensis & ca 2 nhom déu chira nhiéu hop chét c6 do
phan cuc cao. Hi¢u suét thu nhan IPS kha cao, két qua nay la
hop 1y vi theo nhiéu nghién ciru, polysaccharide 14 thanh phan
chiém ham lugng rat 16n trong nim O. Sinensis [17].

Kha ning khang khuan cta cac cao chiét tir sinh khdi ndm
O. sinensis khong qua cao. Tuy nhién, két ‘qua nay con phuy
thuge vao chung vi khuan. Bén canh do, két qua nghién ctru
van cho thay kha nang khang khuén cua O. sinensis tap trung
& mot s6 cao nhu cao Bu va EtOAc. Mot s6 nghlen clru trude
day ciing da cho thiy két qua twong tu & mot s loai Cordyceps

22



khac. Theo Tuli va cs (2014) [18], cc hop chat tir cao Bu ¢
nim C. militaris 3936 dem lai kha ning khang khudn cao khi
thir nghiém vé6i vi khuan gram am K. pneumoniae véi dudng
kinh vong khang khudn dat 16 mm, cao hon cao nudc kha nhiéu
(dudng kinh vong khang khuédn 10 mm). Ngoai ra, Dong va cs
(2014) [19] da chimg minh cao chiét tir sinh khéi C. militaris
nudi cay nhén tao gan nhu khong c6 hoat tinh khang khuén
v6i mot sd chung vi khuén dugce thu nghiém nhu B. subtilis, P
aeruginosa nhung cao chiét tir qua thé cua loai nim thi lai thé
hién hoat tinh kha tot.

Dua vao két qua hoat tinh khang viém, c6 thé thay sy trc ché
bién tinh albumin ctia hau hét cc cao chiét ciia nhom ndm giau
Se cao hon nhom ddi chiing, déac biét ¢ cao PE, cao EtOAc va
cao EtOH c6 kha nang khang viém lan luot tang 3,1;1,73; 4,39
lan so voi adi chimg. Nhu vy, viéc b6 sung Se vao mbi truong
nudi cdy co thé lam ting kha nang khang viém cua nam O.
sinensis. Trén thé gidi, da c6 nhiéu nghién ciru ching minh céc
hop chat chira Se c6 kha ning khang viém tot nhu cac loai acid
carboxylic (acid methyl-seleno-2-benzoic, acid acetylseleno-2-
benzoic) va cac loai benzisoselenazolones [20, 21]. Cac nhém
cao thé hién hoat tinh tét 1a cao PE < cao téng < cao EtOAc
6 ca 16 O. sinenis giau Se va 16 ddi chung. Piéu nay ching
to cac hoat chét ¢6 kha ning khang viém cao c6 d6 phan cuc
thap va trung binh nén tap trung nhiéu vao 2 phan doan PE va
EtOAc. Wu va cs (2007) [22] da xac dinh trong cao EtOAc cua
Cordyceps sinensis co cac hgp chat nhu adenosin, cordycepin
va ergosterol, duoc biét dén nhu céc hop chit c6 kha ning diéu
tri viém. Yang va cs (2011) [23] cho thiy, ¢ cac cao hexane, cao
MeOH va cao EtOAc ctia O. sinensis c6 hoat tinh khang viém
cao thong qua thir nghiém elastase voi % e ché lan luot 1a
70,76; 94,99 va 97,49% & nf”)ng do 10 pg/ml, trong khi d6 cao
nudce cé hoat tinh rat thép v6i % e ché 1a 3,94%.

Két qua cua nghién ctru cho thiy kha ning trc ché enzyme
o-glucosidase cua céc cao chiét kha thap. Trong do, % trc ché
enzyme cao nhét 1a & cao EtOAc, dat 23,76% & nhom giau Se
va 12,8% & nhom d6i chimg tai ndng d6 5000 pg/ml. Trude
day, nghién ciru cua Nguyen va cs (2017) [24] khao sat hoat
tinh tc ché o- -glucosidase tir cac cao chiét & ndm Cordyceps
neovolkiana cho thay, méc du khong tinh duoc gia tri 1C,
nhung kha nang uc ché tot nhat cung la trén cao phan doan
EtOAc. Cac gia tri 4m xuat hién, diéu nay co thé do cac hop
chét ki nuéc nhu lipid, acid béo va cac hop chat sterol trong
Cordyceps gitip hd trg cho viéc hinh thanh trung tdm hoat dong
cta a-glucosidase [25]. Ophiocordyceps sinensis dugc chiing
minh c6 thé diéu hoa lugng glucose trong mau bang cach ting
cudng tong hop insulin, qua d6 diéu hoa chi s6 insulin - glucose
trong mau [26]. Nhu vay co thé thé thy, co ché hd tro diéu tri
dai thao dudng ciia loai ndm nay khong phai do tc ché enzyme
a-glucosidase.

Duya vao két qua khao sat, ta thay hiu suat chict cua cac cao
chiét tr ndm O. sinensis giau Se cao hon nhom doi chimg. Tai
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néng d6 1000 pg/ml, cac cao n-BuOH, cao EtOH va EtOAc
cho thay kha niang khang vi khudn S. sonnei. Hoat tinh khéng
viém cua cac cao chiét tir ndm O. sinensis giau selen cao hon
nhém ddi chting, dac biét 1a ¢ cac cao EtOH, EtOAc va cao PE.
Cac cao chiét khong c6 kha nang tic ché enzyme a-glucosidase.

Dé danh gia 16 hon vé hoat tinh ctia ndm O. sinensis giau
Se, trong thoi gian téi, chung t6i s& tiép tuc khao sat thém mot
s6 hoat tinh sinh hoc khac nhu khang oxy hoa, bao vé DNA, tc
ché xanthine oxidase.

LO1 CAM ON

Chiing t61 cam on Hoc vién KH&CN, Vién Sinh hoc Nhiét
d6i TP HO Chi Minh va Truong Pai hoc Khoa hoc Ty nhién
- Pai hoc Qudc gia TP H6 Chi Minh da tao diéu kién thuan
loi cho nhém nghién ciru thyc hién dé tai. Ching tdi cling xin
cam on TS Truong Binh Nguyén da cung cap chung nam O.
sinensis cho nghién ctru nay.
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Mo hinh gia

Khoa hoc Ky thuat va Céng nghé n—

i tich dap wng khi dong hoc

ciia két cau manh theo phwong tac dong ciia gio

Nguyén Pinh Kha', Nguyén Huy Cung?
IKhoa Ky thudt xdy dung, Truong Pai hoc Bach khoa, Pai hoc Quéc gia TP Ho Chi Minh
2Khoa Ky thudt xdy dung, Triong Pai hoc Cong nghiép TP Ho Chi Minh

Ngay nhédn bai 10/3/2020; ngay chuyén phan bién 12/3/2020; ngay nhan phan bién 20/4/2020; ngay chip nhan diang 8/5/2020

Tom tit:

Cic két cau thang dirng nhw ¢t ing-ten, nha cao ting va thap tru thwdng rit nhay cam véi tac dong cia gio, giy ra
chuyén vi 16n do dao dong. Do ban chit phirc tap ciia gi6, viéc dwa ra mé hinh giai tich phu hop dé phan tich, danh
gia chinh xac cdc dap wng khi dong lyc hoc cia két cau manh 1a rat khé khin. Nhirng tiéu chuédn hién hanh cung
cap nhiéu mé hinh khéc nhau dé tinh toin cac dap ng cia két cau do tac dong cua gio nhung bi gi¢i han (r cac gia
thiét co ban. Bai bio nay gidi thiéu mgt moé hinh giai tich mé rong dé tinh toan dap urng chuyen vi ciia két cAu manh
thang du’ng theo phuong tac dong cia gio, trong d6 c6 xét dén cac tac dong ciia cac thanh phan khac nhau ctia dong
roi khi quyen Vi du so cho két cau thuce té s&é minh hoa cho phan ly thuyet va chi ra nhirng han ché trong cac cach

tinh toan pho bién.

Tir khéa: dao dong, dong rdi, két cAu manh, khi dong lwc hoc, phwong gié tic dong.

Chi s6 phén loai: 2.1

Dat van de

Céc két cau manh thing dtmg vai nhiéu dac diém va chirc ning
khéc nhau di va dang duoc xdy dung ¢ khip noi trén thé gidi, tao
thanh mot phﬁn cua di san van hoa va kién trac nhan loai. Tam
quan trong cta cac két céu nay da dat ra van dé vé su an toan va
bao tri cua no. Do yéu cau kién trac, cong nang str dung va nhing
tién bg trong khoa hoc vat liéu, cac két cau ngay cang cao, cang
thanh manh. Rat nhidu nhiing nghién ctru vé dao dong va dap tmg
dong cua két cAu manh thing dimg do tac dong cua gié da duoc
thyc hién trén co s ké thira cac két qua nghién ctru ctia nganh khi
dong luc hoc trong linh vyc hang khong, 1a nhitng chu dé chinh
ctia nhitg nghién ciru dugc phat trién trong linh vyc ky thuat gi6
hon 60 ndm qua. Nhiéu phuong phap duoc thiét 1ap dé tinh toan
d4p tmg cua két cdu manh chiu tac dong cua gio, bao gdm: cong
thitc toan hoc, phuong phap giai tich, phuong phap s, thi nghiém
bang him gi6 ciing nhu thi nghiém toan dién...[1]. Uu diém cua
nganh ky thuat gié 1a viéc sir dung chung nhiéu phwong phap dé
cho ra dugc mot két qua hoi tu chinh xac. Céc thi nghi¢m nay dong
vai trd quan trong trong viéc kiém chimg va hoan chinh 1y thuyét
tinh todn dya trén cac mo hinh va nhiéu gia thiét don gian hoa,
cung cap cac 10i giai thuc té, ciing nhu gop phan tién luong nhimg
vén d& méi 6 thé phat sinh trude thi cong.

Viéc nghién ctru vé dap tmg cia gié theo phuong tic dong
(along-wind), dic biét 1a nhimg két ciu thing dimg (vi du nhu toa
thap, nha choc troi, cot dién, cot ang-ten...) di dwoc bat dau tién
hanh tr thép nién 1960 nho sy dong gop tién phong cua Davenport
[2, 3]. V6i cac nghién cuu nay, cac tac gia da tinh cac dang dao
dong co ban va chuyén vi trung binh theo phwong tac dong ciia gio.

“Tac gia lién hé: nguyenhuycung@iuh.edu.vn
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Nhiéu mo hinh sau nay da dugc dé xuat dé cai tién nhiing nghién
cuu cua Davenport. Tuy nhién, cac nghién cuu nay van chua hoan
thién.

Céc tiéu chuan thiét ké hién hanh sir (dung nhiéu mo hinh khéc
nhau dé tinh toan cac dap tmg cua két cau do gi6 theo phuong tac
dong [4, 5]. Trong do, thanh phan dong rbi vudng goc voi phuong
tac dong thuong bi bo qua [6, 7]. Diéu nay gitip cho céc k§ su thiét
ké co duoc nhimg cong thire don gian hon trong viée tinh toan timg
xtr cta két cdu do gi6. Tuy nhién, n6 c6 thé dan t6i két qua thiéu
chinh xac vi cac thanh phan cua dong rdi déu c6 thé tac dong dén
chuyén vi theo phuong tac dong.

Xuat phat tir nhimg nhan xét ¢ trén, nghién ctru ndy nham
muc tidu giai quyét nhimg han ché cua cc nghién ciru trude vé
viée tinh toan chuyén vi theo phuong gi6 (along-wind) cua két
cau manh théng dimg. Bén canh do, bai bao s& m¢ rong cac md
hinh Iy thuyét trudc dy thong qua viée xét cac thanh phan dong
khi r0i thuong bi bo qua trong cac nghién clru va cac tiéu chuan
thiét ké chong gio. Ly thuyét phan tich phd dap tmg chuyén vi sé
dugc ap dung dé xay dung cac cong thire tinh dap tmg chuyén vi
ciia két cu. Phuong phép s6 s& dugc dung trong viée tinh toan, ap
dung ly thuyét cho két cdu cy thé. Ly thuyét & xuét duoc minh
hoa bﬁng vi du sb cho mot cong trinh thyc té va chi ra nhiing han
ché ctia cac md minh dang dugc sir dung. Xét trong bdi canh Viét
Nam, viéc nghién ciru nay can thiét vi ngay cang c6 nhiéu nha cao
téng dugc xay dung va cac két cAu manh nhu cot ang-ten, cot dién,
thap truyén hinh. .. rat pho bién. Nhimg két cau nay rit nhay cam
v6i gi6 va c6 bién d9 dao dong 16n. Do do, viéc tinh toan thiét ké
chéng gi6 cho céc két cau nhu vay cin dugc chinh xéc hon dé dam
bao an toan cho két cu.
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Analytically modelling
along-wind buffeting response

of a slender column
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Abstract:

Slender vertical structures such as tall buildings, antenna
masts, and towers are very sensitive to wind actions that
give rise to large dynamic response. Due to the complex
nature of wind turbulence, it is complicated to model
analytically the wind-induced responses of slender
structures. Current wind codes provide different models
to evaluate dynamic responses but are limited to basic
assumptions. This paper presents a general formulation
to evaluate the buffeting displacement of slender vertical
structures in the along-wind direction, considering the
effects of different turbulent components. An application
for a real structure will illustrate the theory and point
out the limitation of conventional approaches.

Keywords: aerodynamics, along-wind, buffeting, slender
structures, turbulence.

Classification number: 2.1

Noi dung nghién ciiu
MGé hinh tinh todn ddp irng chuyén v

Xem xét mot két cdu manh thing ding co chiéu cao H, bé
rong don gio b, co tiét dién bat ky nhu hinh 1 trong h¢ truc toa do
Decartes Oxyz. Truc z tring voi huéng cia truc két cau. Két cau
chiu tic dong ctia gi6 c6 van toe tic thoi U (z, £) voi goc tic dong
¢ ¢6 thanh phan van tdc trung binh U (z) cing hudng véi truc x.
Dbi v6i két chu thang dimg, U (z, 1) ¢6 thé dugc biéu didn boi [2]:

U(z,t)y=U(z)+u'(z,t) +v'(z,t) (1)

trong do, u '(z, 1) 1a thanh phén r6i theo phuong tic dong U (2);
V' (z, t) 1a thanh phan roi theo phuong vuong goc voi phuong tac
v' (2, 1) dong (cross-wind), ¢ 1a thoi gian.

Phuong trinh chuyén dong ciia hé theo phuong tic dong cia
gio [8]:

mV(z,t)+cV(z,t)+kV(z,6) = D,(z.t) (2)

D.(z,t)=D_+D' €)
trong d6 D, 1a lyc gi6 trung binh tac dong theo phwong x; Dx 14 luc

TAP CHI

HOA HOC

ONG NGHE /It Nam 62(8) 8.2020

gi0 theo phuong x gy ra boi dong r6i; Vla chuyén vi theo phuong
x; V1 van toe theo phuong x; /7 1a gia toc theo phwong x; k 1a do
cung; ¢ la hé sd can; m 1a khoi luong cua hé.

YA

Hinh 1. Chuyén vi theo phwong tac dong cuia gié 1én tiét dién mot
ket cau.

Ap dung gia thiét tinh dimg trong dao dong (quasi- steady
theory) va U(z)>>u(t), U(2) >>v'(¢), luc tic dong clia gi6 nhur
sau [2]:

D, = %prZ (2)ey @)
D'X :D’xu+D'XV (5)
D' = pUEbeu O+ U =e, 0 ©

trong d6 ¢, va c, lan luot 1a hé so khi dong hoc day (drag) va hut
(lift); ¢' la dao ham ciia hé s6 khi dong hoc dédy tuong tng goc
tac d@ng, p 14ty trong ciia khi quyén.

Do vdy, dbi voi két céu tuyén tinh thi chuyén vi c6 thé duoc
phan tich thanh:

V(z,0)=V(2)+V (z,1) (7)

trong d6 V(2) va V'(z,¢)la thanh phin chuyén vi gay ra boi
D.(z) va D' (z,1).

Gia thiét bé mat nham dia hinh dong nhét tai vi tri dang xét;
phan tmg ciia két cau van con trong giai doan dan hdi tuyén tinh;
dang dao dong riéng dau tién 1a anh huong dang ké nhét; cac dang
dao dong riéng con lai (bac hai tro 1én) xem nhu tdc dong khong
dang ké. V(z) c6 céc két qua nhu sau:

_ [Dewe:

V(z)==2

L ®)
M,(27zn,)

V'(z,¢) 1a ham ngdu nhién theo thoi gian. Néu xem gi0 la mot
qué trinh ngdu nhién c6 tinh dimg, dong nhit va ergodic thi cac gia
tri nay c6 thé dugc xir 1y theo 1y thuyét dao dong ngau nhién dugc
rut ra tu cac gia tri phuong sai [1]:

ol (z) = j S, (n)dn 9

trong d6 ¥,(2)1a dang dao dong riéng thir 1 cua két cau; n, la
tan 6 riéng ciia két cau & dang dao dong riéng thir I M, 1a khoi
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lwong tuong ng dang dao dong thir 1; S, (n) la phé dap tng ciia
V'(z,f) trong mién tan s6; o (z)la phuong sai cua chuyén vi
theo phuong x.

Ap dung 1y thuyét phan tich theo pho, S, () ¢6 thé dugc tinh
toan nhu sau:

((ohe,) UV w28, 2 2 e,

Il
+[J{]{{(Pb)2 (C'D_ CL)CDU(ZI )l_](zz Wz v (2, )Sw(zl’zz;n)}dzldzz (10)
I

trong d6 S, (z,,2,51) 1a phd cua thanh phan r6i a’, b’, véi (a,
by=(u, v).

Dbi voi két chu thing dumg thi thanh phan dong rdi u, v hiu
nhu khong twong quan (non-correlated) v6i nhau theo [2]. Do do,
cong thirc (9) duogc viét lai thanh:

04(2)= 03y ()03 (2) (11)
0@= ]|t VU S, o mimfdeden— (12)

000
oHH

ot@=]]] { Ph(c'yc, )] U@ () (2)S, (2.2 }dzldzzdn (13)
000

Ly thuyét tinh gia tri cuc dai clia chuyén vi dugc cho bai [8].
Gia tri cyc dai clia chuyén vi tai dg cao z s€ bang tong chuyén vi

trung binh va chuyén vi 16n nhit ¢ do cao do:
V(D) =V (D) + 2, -0,(2) (14)

trong d6 &x 1a hé s6 dinh (Peak factor) theo phuong tic dong x,
xac dinh boi ly thuyét phan b6 cuc tri tiém can.

Ham phé ciia cdc thanh phan dong roi

Ham phé S, (2,,2,3n):

Phd gi6 S, cua thanh phan rdi u’dugc cho boi [2, 9, 10]:
S,.(21,2,3m) = coh,, (2,,2,;m)|/S, (2,,1)- S, (2,,1)

trong d6 S, (z,n) 1a phd van toc gi6 cia thanh phan rdi theo

(15)

phuong x tai d§ cao z; Coh (2, z,; n) 1a ham gin két (coherence

r 2’
function) cua S (z,,n) va S,(z,,n).

4y U!

S, (z,n) =—"—m=—
T (16)
_ kU(2) (17)

" n(z/ z,)
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_1200-1’1 (18)
U(10)
COhuu(Zl’ZZ;n)zexp{ Kxu(zl922’n)| HZZ|} (19)
2nc. H
K 2y ) = ———"—— 20
w(E:23m) U(z)+U(z,) 20)

trong do U, la van tdc nham bé mat duge didu chinh tr van toc
nham tmg voi dia hinh dong co U., véi ty sé U./U., dugc tra
bang theo [8];
dia hinh; ., 12 hé s tic dong theo phuong dimg theo phuong tic

k,1a hang so Karman; Z la chiéu cao nham bé mat

dong cua gid; U0) 1a van toc gi6 trung binh tai cao do 10 m.

Ham phé S, (z,,2,;n):

Pho gi6 S, ctia thanh phan rdi v'duge cho boi [2, 9, 10]:

S, (z,z,;m) = cohw(zl,zz;n)\/Sv(Z,,n) -S (z,,n) (21)

17T U?
S,(z,n) = w05t n (22)
T=2% 23
5@ (23)

Coh  (z, z,; n) tinh twong ty nhu Coh,  (z, z,; n) trong cong thirc

(19).
Vi du sé

Ly thuyét d& xuat néu trén duoc ap dung dé tinh toan dap g
khi dong luc hoc cua cong trinh ndi tiéng “Endless Column” &
Romania chiu tac dong cua tai trong gio [11] nhu hinh 2. Bang 1
va 2 tom tit céc thong sb két cau ky thuat chinh, bang 3 mé ta cac
thong sb cua gio tac dong va dia hinh.

Hinh 2. C6t Endless Column.
(Ngudn http://www.romania-insider.com/)

2]



s Khoa hoc Ky thuat va Céng nghé

Bang 1. Thong sb két ciu thap Endless Column [11].

Ky hiéu Gia tri
Chiéu cao két cau: H (m) 29

B4 rong mit don gio: b (m) 0,9
Khéi lwong cong trinh: M (tin) 31

Tén s6 dao dong riéng thir 1: n, (Hz) 0,513
Dang dao dong riéng thir 1: v, (2) (z/L)+7

Béng 2. Hé s6 khi dong lwc hoc twong ing géc tac déng [11].

Goc tac dong ¢ 0° 5 45"
G 1,093 1,087 1,503
c, -0,0014 -0,159 0,020
&% 0 -0,060 0,062
Bang 3. Thong sb gi6 va dia hinh [11].
Ky hiéu Gia tri
Ty trong khi quyén p (kg/m?) 1,225
Chiéu cao nham dia hinh z,(m) 0,05
Ham vén téc gi6 trung binh (7 (H) 6 (Z) (x/H)O’“
Van tée gi6 tac dong U (2) (m/s) 0~40
Hé s tic dong C_, 7
Hé sb dinh g 35
Két qua va thao luan

Hinh 3, 4, 5 lan lugt thé hién sw bién doi cla céc gia trj
O (H)s Oy (H)VA o (H) tai dinh cong trinh z=H
tuong Umg ¢ cac hudng tac dong cua gio 0°, 5, 45° khi U(H)
thay d6i. O hinh 3 vdi hudng gi6 twong img goc tac dong bang 0°,
giatri Sy né}n gan tring v6i gid tri O ¥ (ary gt oy, r‘ét nho
khong dang ké. Trong khi d6, theo hinh 4 véi goc tac dong bang 5°,
o @ van toe U(H) =0~ 30 m/s
nhung khi U (H)> 30 ~ 35 m/s thi gid tri 0, lai bat dau vuot
1én 16n hon. Nhan xét nay tuong ty nhu ¢ hinh 5 véi goc tac dong

gid tri Oy, nho hon gid tri 07y

(uu

bing 45°. Tir d6 ¢6 thé nhan thay vai tro ciia cac thanh phan rdi u”’

va v’ dbi voi chuyén vi két cau. O van toc gi6 cang 16n thi vai tro
ciia u’ cang dang ké. Nguoc lai, & van toc gio nho va vira phai, vai
trd cta v’ 1a quan trong. Thanh phan nay thudng bi bo qua trong
cac tiéu chuan chdng gi6.
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g
5
0,06 -
S
Z
F 0,04
=
S
0,02 -
0 5 e
0 5 10 15 20 25 30 35 40
U(H) (m/s)

Hinh 3. D6 chéch cua chuyén vi tai dinh két cau & géc 0°.

L L

0 5 10 15

20 25 30 35 40
U(H) (m/s)
Hinh 4. D6 chéch ctia chuyén vi tai dinh két cau & goc 5°.
» 0,04
0,02 -
O 1 L 1 1 L ]
0 5 10 15 20 25 30 35 40

U(H) (m/s)

Hinh 5. D6 chéch cuia chuyén vi tai dinh két ciu & goc 45°.
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Hinh 6, 7 so sanh chuyén vi tai dinh két cau & goc 0 va 45° tinh
theo phuong phap cua bai bao va nghién ctru cua Solari [11], cling
v6i thap Endless Column va céc thong s vé gi6 va dia hinh di néu
& trén. Nghién ctru [11] chi xét dén anh huong ciia thanh phan dong
khi réi theo phuong gi6 u’ (longitudinal turbulent component) dén
chuyén vi theo phuong tac dong ciia gi6 va bo qua cac thanh phan
khac ciia dong r6i. Két qua so sanh cho thdy chénh léch khong
d4ng ké giita hai phuong phap. Didu d6 thé hién mirc do chinh xac
cua cac tinh todn trong nghién ctru nay. Mat khac, vai tro cla thanh
phén rdi theo phuong gio u” 1a dang ké ddi vi chuyén vi, trong
khi cac thanh phan khac ¢6 thé bo qua. Piéu nay hop 1y vi cac goc
0 va 45°1a céc truc ddi Xung cua tiét dién két cAu nén cac hé s6 khi
dong hoc ¢y va ¢, rat nho, lam cho chuyén vi do thanh phan rdi
v’ 1a khong déng ké nhu thé hién & phuong trinh (13). Ddi véi cac
goc khic ¢o €, va € 16n hon, vai tro ctia thanh phan dong r6i v’
d4ng ké hon nhu da thao luan 6 trén.

0,4
-v- Nghién ctru nay
o Theo[11]
03+
g
% 0,2 r
g
>
0,1
L L L L L L )
0 5 10 15 20 25 30

U(H) (m/s)

Hinh 6. So sanh gia tri cwe dai cGia chuyén vi tai dinh két ciu &
goc 0° gitra nghién ctru [11] va cua bai bao.

0,5
-v- Nghién ciru nay
_o- Theo[11]

0,31

o (M)

g
> 0,2 ¢

0 . . . . |
0 5 10 15 20 25 30

U(H) (m/s)

Hinh 7. So sanh gia tri cwe dai cGia chuyén vi tai dinh két ciu &
goc 45° giira nghién ctru [11] va cda bai bao.
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Két luan

Vi co s6 1y thuyét va vi du s6 dé cap, bai bao da gi6i thidu
cach tinh toan dap ng ctia két cau manh thang ding theo phuong
tac dong cua gio, trong do co xét day du vai tro cua cac thanh phan
dong roi theo cac phuong khac nhau.

Vi du sb ap dung cho két cAu thuc té da chi ra vai tro rat quan
trong cta thanh phan khi rbi theo phuwong vudng goc véi hudng
gi6. Dbi v6i két chu manh thang dimg, thanh phan nay thuong bi
b6 qua khi tinh dap tmg chuyén vi theo phuong tac dong trong cac
tiéu chudn tinh toan. Do do, viéc bo qua cac thanh phan khi rbi nhur
hién nay c6 thé dan t6i nhiing két qua khong chinh xdc trong viéc
tinh toan thiét ké két cau chdng gi6 va c6 thé anh huong bét lgi doi
voi su an toan cua két cAu.
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Nghién ciru nay dugc tai trg boi Quy phat trién khoa hoc va
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Quy trinh ap dung BIM trong giai doan ti‘én xay dung
cia cac du an nha cong nghiép tai TP Ho Chi Minh
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Ngay nhdn bai 24/3/2020; ngay chuyén phan bién 27/3/2020; ngay nhan phan bién 24/4/2020; ngay chip nhan dang 4/5/2020

Tém tit:

Mo hinh thong tin cong trinh (Building Information Modeling - BIM) da dwoc ap dung é cac du an xay dwng tai
Viét Nam trong khoang 10 nim gin diy. Nhiéu nghién ctru trong va ngoai nwéc di khio sit va danh gia nhiing lgi
ich ciing nhw nhirng khé khin khi 4p dung BIM trong sudt vong doi du an. Tuy nhién, cai tién kha ning ap dung
ciia BIM vin ludn 1a mét thach thirc 16n dbi véi nganh cong nghiép xay dung. Nghién ctru nay nhim muc dich khio
sat va dé xuit quy trinh &ng dung BIM vao dw 4n nha cong nghiép thuc hién theo phuwong thirc thiét ké - thi cong
(D&B). Thong qua khio sat bing bang ciu hoi két hop phong vén cic chuyén gia vé BIM, nghién ctru nay tim thiy
ba lgi ich 16n nhat ma BIM mang lai cho dv 4n xay dung nha cong nghiép, d6 1a: dé hinh dung y twéng thiét ké, sém
phat hi¢n ra cic xung dot giira cic ban vé thiét ké, va rit ngin thoi gian thiét ké. Ngoai ra, nghién ctru nay con dé
xuét quy trinh chi tiét ap dung BIM vao giai doan tién xiy dung dw 4n nha cong nghiép D&B (goi tit 1a D&B - BIM).
Piém manh, diém yéu, co hdi va thach thirc (SWOT) cita quy trinh ciing dwgc phén tich trong nghién ciru nay. Cudi

cung, quy trinh dwoc cac chuyén gia xac dinh 1a c6 tiém ning ing dung vio cac du an trong thuec té.

Tir khéa: BIM, dy 4n nha cong nghiép, giai doan tién xdy dung, quy trinh, (ng dung.

Chi s6 phén loai: 2.1

Pat van de

Hién nay di v6i cac du 4n nha cong nghiép, phuong
thirc D&B dugc ap dung ngay cang rong rai vi nhitng ly do
sau: cac loai hinh nha cong nghiép twong ddi don gian hon
s0 voi cac dy an cong trinh thé loai khac; nang lyc cla cac
cong ty thiét ké va ché tao két cdu thép ngay cang ning cao;
viéc cung cip cac giai phap tao ra cong trinh don gian va
nhanh chong; rui ro dugc han ché; kiém soat chét luong tot
hon. Trong phuong thirc nay, vai tro cta nha thau 1a quan
ly tat ca cac hoat dong xdy dung, tir thiét ké dén thi cong.
Céac cong viéc dugce nha thau thuc hién sao cho dat hiéu qua
cao nhat, théng thudng bao gdm céc viée sau: thiét ké co so,
thiét ké chi tiét kién tric, thiét ké chi tiét két cAu, t6 chie thi
cong va quan ly vat tu, giam sat va dam bao chat lugng cong
trinh. Ngoai nhiing ndi dung trén, d6i véi cac dy an nha
cong nghiép, co nhitng dic thi sau can luu y: (1) tinh toan
thiét ké két cdu thép, (2) san xuét gia cong va (3) lap dung
két cau thép. Ba cong viéc nay can dugc thuc hién mot cach
chinh xac, khong co bét ky sai sot méi dat yéu cau dé ra.

Trong phuong thirc xay dung truyén thong thiét ké - dau
thau - xdy dung (Design - Bid - Build, D&BB), rat nhiéu lao
dong tir cac cong ty khac nhau cung lam viéc va huéng dén
mot muc ti€u chung. Tuy nhién, cod rat nhiéu phéan doan cua
qué trinh d6 c6 thé can trg tién do hoan thanh du an. Con

“Tac gia lién hé: Email: khanhhd@hcmute.edu.vn
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v6i mot du an xay dung D&B, tat ca moi nguoi dang lam
viéc déu trong cing mot cong ty, chinh vi vay viéc kiém
soat chat lugng va tién do cong trinh d& dang hon do cac
cong viée chi tap trung duy nhit vao mot dau moi giao tiép.
Dé nang cao hon nira nhitng loi ich ma phwong thirc D&B
mang lai cho cac dy an nha cong nghiép, viéc ap dung mo
hinh BIM vao phuong thirc ndy 1a hét sirc can thiét. Theo
Hardin va McCool [1], phuong thitc D&B cho phép céac du
an tan dung hét kha ning ciia BIM mot cach toan dién hon
so voi D&BB. BIM khong chi tao sy dong bo gitta cong
tac thiét ké va xay dung ma con 1a mot cong cu tryc quan,
mot co s¢ dir liéu chi tiét va hd trg truyén thong. BIM co
thé tang cuong sy hop tac giita cac thanh vién trong nhém
D&B. Bén canh d6, cac mo hinh c6 thé xay dyung trong BIM
cho phép mét quy trinh gon gang hon va giai quyét van dé
chii dong hon théng qua cac ing dung ctia BIM nhu xuat
trich khdi lugng, phan tich nang luong, 1ap tién do thi cong
4D hay lap bién phap thi cong... Chinh vi vay, viéc ap dung
BIM vao phuong thirc D&B 13 hét stc can thiét cho cac du
an nha cong nghiép.

Thuc té ap dung BIM trén thé gidi va o Viét Nam

Nhitng khai niém dau tién vé BIM ra doi vao nhimg nam
1970 va mii cho dén nhitng nam 1990 khi hing phan mém
Autodesk cua MY xuat ban cac bao cao nghién ctru khoa
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Abstract:

Building Information Modeling (BIM) has been applied
to construction projects in Vietnam for the last decade.
Many domestic and foreign studies have investigated
and assessed the benefits and difficulties of using BIM
throughout the project life cycle. However, improving
the applicability of BIM has always been a significant
challenge for the construction industry. This study aimed
at surveying and proposing the process of applying
BIM to factory projects which were delivered by means
of the D&B method. Through a questionnaire survey
and interviews with BIM experts, this study found the
three most significant benefits that BIM has brought
to the factory construction project; that was, quick
visualisation of design ideas, early detection of conflicts
among design drawings, and a short period of design.
In addition, this study also proposed a detailed process
for applying BIM to the pre-construction phase of a
D&B-based factory project (referred to as D&B - BIM).
The strengths, weaknesses, opportunities, and threats
(SWOT) of the process were also analysed in this study.
This process has been determined to have potential
applications in real-world projects by experts.

Keywords: application, BIM, factory project,
construction stage, process.
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pre-

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(8) 8.2020

Khoa hoc Ky thuat va Céng nghé n—

hoc vé viée img dung BIM vao qua trinh xay dyung thi BIM
m&i tré nén phd bién rong rii hon. BIM la mdt quy trinh dya
tren mo hinh 3D théng minh, cung cdp cho cac chuyen gia
vé kién tric, ky thuat va thi cong mot cai nhin sau sac va cac
cong cu dé 1ap ké hoach, thiét ké, xdy dung va quan Iy cac
cong trinh va co s¢ ha ting hiéu qua hon [2]. Thyc tién doi
hoi can phai tao dung va phat trién mot moé hinh trén may
tinh dé mo phong quy hoach, thiét ké, xay dyng va van hanh
cua mot dy an [3]. V61 mot cach tiép can khac, BIM 1a mot
phuong phép dé t6i wu hoa thiét ké, trinh tu thi cong va van
hanh cua cong trinh xay dung. Ngoai ra, BIM cho phép chu
dau tu, nha thau va cac bén lién quan xdy dung mot cong
trinh 4o trude rdi méi dén cong trinh trén thyc té. Bang cach
nay, BIM mang dén cho cac don vi tham gia du 4n céi nhin
tong quan va toan dién, tir d6 dua ra nhimg giai phap ti wu
va nhing quyét dinh kip thoi. Dong thoi BIM mang dén cho
ngudi dung kha ning quan 1y tot ca sd luong 1an chat luong
va kha nang trao doi thong tin tot hon [4]. Giai quyét dugc
cac van dé lién quan ngay & giai doan ban dau cta du 4n s&
gilp cac bén dat duoc két qua 1a tiét kiem déng ké vé cac
mdt thoi gian, chi phi va nang luong.

Trong nhitng niam gan day, BIM dang dan tré thanh mot
trong nhitng linh vyc nhan dugc nhiéu sy quan tam trong
nganh xay dung va dang duoc dau tu ing dung voi su tham
gia ngay cang nhiéu ctia cac don vi lién quan dén vong doi
du an. Theo cac bdo cdo nghién ctru thi truong cua Harvey
[5] trong giai doan 2009-2014, mtrc d6 ng dung BIM da
tang tir 18 1én 36%. V&i sy phat trién nhanh chéng cua cac
phan mém, phin cimg bd trg va nhan luc vé& BIM, cac don
vi trong nganh xay dung dang phat trién rat nhidu ing dung
cho cac giai doan trong du 4n va nhan thay nhiéu hiéu qua.
Vi du, Azhar va nhom tac gia [3] d chi ra rang, 4p dung
BIM trong xdy dung s€ giup giam 7% thoi gian thuc hién
du an, tiét kiém 10% chi phi do phat hién sém cac xung dot
thiét ké, giam 80% thoi gian dé lap du toan xay dung, va
dat dugc sai s6 udc tinh chi phi rit nho (khoang 3%). RS
rang, cic nudc trén thé gidi déu xac dinh BIM 1a mot chién
lugc dé ting cudng tinh canh tranh, ting ning suat thiét ké
va thi cong, gidm chi phi trong xay dung va van hanh cong
trinh. Co thé n6i BIM dugc Gmg dung ngay mot rong rdi va
1a xu thé phat trién ciia nganh xay dung trong tuong lai [6].
Riéng ddi Vé’i nha cong nghiép, Eastman va nhom tac gié
[7] cung cip thém mot 101 ich khac cua BIM d6 1a cung cap
cac thong tin chinh xac vé kich thudc céu kién dé gia cong
va lap dung.

Tai Viét Nam, trong thoi gian vira qua, viéc nghién clru
va tmg dung BIM con mang tinh so khai, twong ddi roi rac
va chua co tinh hé théng do nhidu nguyén nhén, ca chu
quan 1n khach quan. So véi sy phat trién BIM trén thé gioi,
céc don vi xdy dung & nude ta van dang trong giai doan tw
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nghién ciru (mg dung va phat trién BIM theo cac nhu cau sir
dung cu thé cua tung don vi. Mac du con nhiéu kho khian
va thach thirc, &én nay, viéc tmg dung BIM trong nganh xay
dyng & Viét Nam dang c6 nhitng chuyén bién tich cyc trén
nhiéu phuong dién va thu hiit nhiéu sy quan tim cua céc t6
chtre trén khip ca nudc, tir co quan quan Iy nha nudc, vién
nghién ciru, dén truong dai hoc, va nhét 1a cac don vi truc
tiép tham gia du 4n xay dung. Noi bat trong s6 cac nghién
ctru vé BIM tai Viét Nam c6 thé ké dén mot s6 nghién ciru
nhu: D.T. Diing [8] nghién ctru Gmg dung cong nghé 4D
CAD trong 1ap va mo phong tién d¢ thi cong xay dung; N.V.
bai [9] cling tng dung cong nghé BIM 4D trong lap tién do
thi cong cong trinh xay dung; H.V.V. S va cong sy [10] ung
dung BIM vao viéc do boc khdi lugng cong trinh xay dung;
va T.H.H. Ninh [11] con ung dung BIM vao cac cong tac
quan 1y van hanh toa nha cao ting & TP H6 Chi Minh.

Muc tiéu, d6i tugng va phuong phap nghién ciiu

Hién nay viéc ap dung phuong thirc D&B cho céc dy 4n
nha cong nghiép dang ngay cang phd bién, va BIM duoc
xac dinh 1a s€ dem lai nhiing lgi ich to 16n cho cac du an xay
dung. Nghién ciru ndy nham muyc tiéu phan tich va dé xuit
quy trinh 4p dung BIM cho du 4n nha cong nghi¢p tai TP
Ho6 Chi Minh. Tuy nhién, tily theo didc diém riéng cta ting
doanh nghiép ma quy trinh d6 dugc didu chinh sao cho phu
hop nhét. D& 1am rd cac dic diém chung cia quy trinh hién
tai, nghién ctru sé tién hanh khao sat quy trinh ctia hai cong
ty c6 thuc hién phuong thitc D&B cho cac du an nha cong
nghiép tai TP Hd Chi Minh. Nghién ctru str dung bang ciu
hoi dé xac nhdn va danh gia cac dac diém theo thang do 5
mirc: 1 = “khong ddng ¥~ 2 5 = “hoan toan dong ¥”. Déi
tugng khao sat 1a cac nhan vién cua hai cong ty nay c6 tham
gia cong viéc lién quan dén BIM. Ngoai ra, nghién ctru con
tién hanh phong vin cac chuyén gia vé BIM dé xac dinh
nhiing uu diém, nhuge diém, co hoi va thach thire (SWOT)
ctia quy trinh dé xudt. Dya vao két qua phan tich, nghién
clru s& dé xuit ap dung BIM vao cac khau cia quy trinh
D&B dé cai tién hiéu qua thyc hién dy an.

Két qua chinh va dién giai
Quy trinh thuc hién du dn nha cong nghiép hién nay ¢
giai doan tién xdy dung

Nghién ctru tién hanh phan tich diéu kién thyc hién quy
trinh nay tai Cong ty C6 phan Design and Build (dia chi: s6
59 N2, Bbuong Vanh bai BDong, Khu dan cu Mega, P Phu
Hiru, Q9, TP H6 Chi Minh, www.D&Bcorp.vn) va Cong ty
C6 phan K¥ thuat Tan Phat Long (dia chi: s6 13, Puong 34,
P An Phu, Q2, TP Hd Chi Minh, www.tanphatlong.com.vn)
¢6 thuc hién thiét ké va xay dung cac cong trinh vé nha cong
nghiép truyén thong tai TP H5 Chi Minh va céc tinh l4n can
(xem hinh 1A).
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Quy trinh ap dung BIM vao dw dn nha cong nghiép
D&B o giai doan tién xdy dung

Duya vao cac dic diém cta quy trinh va nhitng loi ich ma
BIM mang lai, nghién ctru dé xuat cac quy trinh ap dung
BIM cu thé cho du 4n nha cong nghiép theo phuong thirc
D&B (goi tit 1a D&B - BIM) (xem hinh 1B). Hinh 2 thé
hién quy trinh chi tiét trién khai thiét k& du 4n nha cong
nghiép v6i BIM duoc ap dung ¢ hau hét cac budc. Hinh 3
thé hién cac budc kiém tra mo hinh BIM cho cac cong tac
thiét ké theo phuong thirc D&B.

BAT PAU
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(e): khi ¢6 dp dung BIM

(a): truyén théng

Hinh 1. Quy trinh thwc hién dw an nha céng nghiép theo
phwong thirc D&B & giai doan tién xay dwng.
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Hinh 2. Quy trinh ap dung BIM trong giai doan tién xay
dwng cho dw an nha céng nghiép theo phwong thirc D&B.
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TRINH TU KIEM TRA MO HINH BIM

THONG TIN

THAY POI QLRI

BAT AU
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Hinh 3. Trinh tw kiém tra mé hinh BIM ctia dw 4n nha céng nghiép.
Ghi chu: (1) nhitng thudc tinh can kiém tra gdm co: ID code (mé& céu
kién), item (phan loai cAu kién theo hang muc), S/A (phan loai cAu kién
theo vat tw két cdu hay hoan thién), sequence (sé thir tw thé hién trinh
tw thi cong) va nhirng thong tin khac tuy thudc vao mirc do phirc tap
va nhu cau clia dy an; (2) nhirng thong tin dau vao can kiém tra: thong
tin v& kich thuéc (dai, rong, cao, dwdng kinh), thong tin vé vat liéu (loai
vat liéu, cac Iép cAu tao, mau séc hién thi) va thong tin vé sb lwong;
(3) kiém tra toan b thong tin vé toa d8, cao do, tén cAu kién va toan
bd nhitng théng tin & muc (1) va (2).

Danh gia sw cdi tién hiéu quad cua quy trinh D&B -
BIM dé xudt

Sau khi 4p dung quy trinh nay vao hoat dong thiét ké ciia
hai cong ty, nghién ciru tién hanh diéu tra, khao sat lai mirc
d6 danh gia cua 50 nhan vién. Két qua thong ké (xem bang
1) cho thdy cac loi ich dugc danh gia cao hon sau khi sir
dung BIM. Ngoai ra, nghién ctru ciling tién hanh phan tich
diém manh, diém yéu, co hoi va thach thirc (SWOT) cia
quy trinh D&B - BIM nay duya vao ky thut phong van véi
5 chuyén gia 1a truong nhém, hodc truong/phd phong thiét
ké. Két qua duoc tom tit trong bang 2. Két qua cho thiy cac
chuyén gia va nhan vién hoat dong trong linh vuc BIM cua
nganh xay dung ndi chung danh gia cao tinh kha thi va thuc
tin ma quy trinh D&B - BIM mang lai. Cu thé, c6 ba loi ich
dugc danh gia rit cao la: gitip ¥ tuong thiét ké dugc dé hinh
dung hon thong qua m6 hinh BIM 3D, gitp sém phat hi¢n
ra va cham giita cac d6i twong va giup rat ngan thoi gian
thyuc hién dy an D&B thong qua nhiéu cong viéc dugc thuc
hién gan nhu dong thoi tir mét mo hinh.
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Bang 1. Két qua danh gia quy trinh thwec hién dw an theo
D&B - BIM.

Diém danh gia
1 2 3 4 5 IB

STT  Npi dung Két qua

A Tinh trye quan 417 Cao

Gitp ¥ twong thiét ké duoc d& hinh

i dung hon thong qua mo hinh BIM 3D

0 3 5 222 420 Cao

Gitp vige thé hién trinh ty thi congvd
2 chi phi thyc hi¢n theo thoi giandwocthe 2 4 6 20 18 4,00 Cao
hign 0 hon thong qua BIM 4D

Gitp som phdt hién ra va cham gitia

céc doi tugng e

B Tinh dong b§ va ké thira 370 Cao

Gitp st thé hién céu kién 6 tat cdcde
4 goc nhin trong md hinh BIMdéudong 3 5 9 20 13 370 Cao
b0 voi nhau

Gilip san pham tlr mot cong cu trong
5 BIM dé ding dge chuyén giaochocic 4 4 10 19 13 370 Cao
cong cu BIM khéc

Gitip viée thay ddi phuong an, vit t,
6 bign phap, tien d duge thychiénnhanh 36 917 15 370 Cao

chong va dong bo
C  Tinhphihgp 387 Cao
7  (Giipthgowmgsyphdibopthyhibn 5 5 o5 g 4
giira céc by mon

Gilp tang cuong sy ph01 hop gitra
8 chu dautu nha thiét k&, thi cong va 303 7 2 17 3% Cao

cung cip

9 Qup tang cuong s trao doi gitra surc tré S 68 19 12 350 Cao
va kinh nghiém

D Tinh hi¢u qua 3,90 Cao

10 G:lllp‘ 50 sanh phuong an thyc hi¢n 206 05 W15 380 Co
dé dang

Gitip thoi gian thue hién dy an D&B
duge rit ngan thong qua nhiéu cong
viée duoc thye hién gé‘m nhu df)ng thoi
tlr mgt m hinh

Rét cao

12 Giipudctinh chiphi ddutwsombhon 1 3 5 23 18 410 Cao

Gitip viée boc tach khdi lwong didn ra

nhanhchéng,dédéngbé AN 6 380 £

Gitp han ché thit thost théng tin khi
14 chuyen giao cho giai doanthicongva 3 6 6 18 17 380  Cao
van hanh, bao tri dw an

Thoi gian va két qu thye hign phy
15 thudcviomicdchitiét(LODjcia 6 7 9 21 17T 360  Cao
mo hinh

E  Chiphidiutr 234 Thip

16 YéuciunhiduchiphidiotaovéBIM 6 22 15 7 0 246  Thip

Khong yéu cép chi phi ning clp co so

T atovitidhidtuhigpyy © 2 5 4 3 2l i
Khong yéu cau chi phi ban quyén cic %

18 phin miém BIM 1317 10 5 5 244 Thap

F Nhan sy 3,60 Cao
Yéu chu nhan su ¢6 sy hiéu biét nhdt Trung

19 dinh vé BIM 6 8 10 15 11 330 binh

2 Yéu cau Bhan sir 0 chuyén mon nhicu S 79 18 1 30 Co
hon va no lyc nhiéu hon

2 Yéu céu nhén vién phai c0 tinh than lam 3405 W 14380 Cao

viéc nhom nhiéu hon

22 Khong yéu cau doi ngi nhan su I6n 36 7 16 18 380 Cao

Ghi chu: 1,0-1,8: rat thap, 1,9-2,6: thap, 2,7-3,4: trung binh, 3,5-4,2: cao, va 4,3-5,0: rat cao.



s Khoa hoc Ky thuat va Céng nghé

Bang 2. Phan tich SWOT cua quy trinh D&B - BIM.

PIEM MANH

PIEM YEU

v’ Tang cudng tinh truc quan théng qua mod
hinh BIM 3D, phat hién va cham va mé phdng
trinh ty thi cong BIM 4D "),

v’ Tang cudng tinh déng bd gitra cac ban vg,
g6c nhin, théng ké vat tu khi cé sy diéu chinh
phuong éan ).

v’ Tang cuwdng su ké thira gitta cac cong viéc
théngquaswchuyéngiaogittacdcphanmém),
v’ Tang cudng su giao tiép, phdi hop gilra cac
thanh vién trong du én vé&i nhau, gitta bén
trong du &n v&i bén ngoai dv 4n, giita thiét ké
V@i thi céng va gitra strc tré vdi kinh nghiém ),
v’ Tang cwdng hiéu qua thyc hién du an thong
qua viéc so sanh phuong éan, tir dé lya chon
phuong an toi wu; rdt ngén thoi gian thuc

v T6n nhiéu chi phi dau
tw nang cidp ha tang,
hé théng thiét bi, ban
quyén phan mém va dao
tao nhan vién ap dung
quy trinh BIM cho dy an
D&B "),

v Khé tuyén dung nhan
sy vlra ¢6 chuyén mon,
kinh nghiém lau nam va
hiéu biét nhat dinh vé
BIM ),

v M4t nhiéu thoi gian dé
dao tao nhan suw cé kha
nang thyc hién dy an

hién du én D&B, gidam nhan sy thuc hién ). D&B - BIM "),

v Gidm sy that thodat théng tin trong qua

trinh chuyén giao thi cong va dua vao van

hanh, stra chira ).

CO HOI THACH THUC

v’ Tiém nang vé cac dy an nha cong nghiép
con rat I1&n, nhat la céc khu cong nghiép tai TP
H® Chi Minh va cac tinh 1an can (.

v’ Cung cap thém céc dich vu vé BIM ©,

v Trién khai BIM sém dé dat duoc lgi thé
canh tranh®")

v Gianh thém nhiéu dy an mdi tir nhirng
khach hang cé thé yéu cau hodc quan tam
dén BIM ),

v Nhirng chinh séach, quy dinh vé BIM dang
dugc Chinh phl tirng budc yéu cau ép dung
*)

v’ Duy tri ngudn nhan luc
sau khi dao tao vé quy
trinh D&B - BIM "),

v Duy tri Igi thé canh
tranh (),

v’ Tiép can nhitng ng
dung méi cta BIM va md
phéng nhitng cdng nghé
mdi trong linh vuc xay
dung ),

v’ Bdo mat théng tin .

Ghi cha: ©dwoc xac thye bdi 2 chuyén gia, va )t 3 chuyén gia trd [én.

£ a S =X -
Ket luan va kien nghi

Ap dung BIM trong nganh cong nghiép xay dung mang
lai rat nhidu loi ich va co hoi cho tit ca cac don vi tham
gia vao du an. Pa c6 nhiéu nghién ctru chi ra mac do va
loai cong viéc nén ap dung BIM vao dy an xay dung. Tuy
nhién, quy trinh 4p dung mo hinh 4y nhu thé nao trong giai
doan tién xay dung dbi v6i du an thuc hién theo hinh thirc
D&B van chua duge 1am rd. Dya vao khao sat va danh gia
v6i cac nhan vién lam viée lién quan dén BIM, nghién ciru
nay két ludn réng viéc ap dung BIM mang lai rat nhiéu loi
ich trong giai doan thiét ké, ddu thau va lap bién phap quan
Iy va to chirc thi cong, san xuét cho du an nha cong nghiép.
Ngoai ra, viéc ap dung BIM duoc danh gia 14 gip rit nhidu
khé khin va thach thie do ba yéu t chinh gy ra: (1) con
ngudi, (2) co sé vat chit va cong nghé, (3) quy trinh thuc
hién va hé thong danh gia vé BIM. Dya vao nhan dinh ciia
céc chuyén gia thong qua phong van, nghién ctru da dé xuat
quy trinh ap dung BIM cho du 4n nha cong nghiép thyc hién
theo hinh thirc D&B & giai doan tién xay dung. Cubi cung,
nghién cru nay cling chi ra nhling uvu diém, nhuoc diém, co
hoéi, va rai ro thong qua phan tich SWOT khi ap dung quy
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trinh nay. So voi phuong thirc D&B truyén théng, phuong
thirc D&B - BIM ¢6 nhiéu loi ich hon.

Véi nhitng giéi han vé thoi gian ciing nhu nhan luc thuc
hién khao sat, nghién ctru chi méi thuc hién khao sat voi sb
lwong nho cac don vi ¢6 ap dung BIM vao giai doan tién
xay dung. Viéc lién h¢ v6i cac don vi 4p dung BIM con gap
nhiéu kho khan vi nhiéu 1y do vé bao mat thong tin va kho
khin trong viéc sap xép thoi gian thuc hién phong véan cac
chuyén gia va cac ca nhan c6 chirc vu cao. Trong nhiing
budc trién khai tiép theo, nghién ctru can ap dung thém céc
phuong 4n thu thap dit liéu khac nham nang cao ty 1& cac
d6i twong tham gia khao sat hidu qua hon. Cac quy trinh xay
dung mo hinh BIM vao cac dg an D&B moi dl‘rng lai & muc
do y tuong va tong quan. Cac quy trinh nay can duoc phat
trién v6i cac muc do Gmg dung chi tiét hon va phan chia cho
nhiéu déi trong tham gia vao du an xay dung.
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Nghién ciru anh hwong cua toc do gié dan ngung
dén hi¢u qua nang lwgng may lanh chiller
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Tom tit:

Bai bio nay trinh bay két qué nghién ciru ché tao may 1am lanh nwéc, nghién ciru anh huéng ciia téc dd gioé vao dan
ngung dén ap suat ngung tu va hi¢u qua bién ddi nang lwong cia chu trinh. Hiéu qua bién dbi nang lugng cia may
lam lanh nwéc siv dung moi chit R134a 1am viéc & nhiét do ngung tu 47,35°C va nhiét d§ vao binh bay hoi 4,17°C
1a 2,41. Két qua nghién ciru thwe nghiém cho thay, tdc do glo qua dan c¢6 anh huwéng dang ké dén qua trinh trao doi
nhiét & dan ngung. Khi téc d§ gi6 vao dan ngung tang, ap suét ngung tu giam, df qua lanh ciia méi chét tang va hiéu
qua bién dbi nang lugng COP tang. Vi du, khi toc do gio bang 0,6 m/s, hiéu qua bién dbi nang lugng COP cia chu
trinh 1a 2,23. Khi ning toc d gi6 1én 1 m/s, twong dwong 67%, hi¢u qua bién d6i ning lwgng ciia chu trinh ting Ién
8,8% so véi treong hop ban dau va dat gia tri bang 2,43.

Tir khéa: dd khong dam bio, hiéu qua bién d6i ning lwong COP, may lam lanh nwéc (chiller), thiét bi thi nghiém,
toc do gio.

Chi s6 phén loai: 2.3

A study on the effect of fan operating conditions
on the performance of an experimental air-cooled chiller

Thi Thu Huong Phan', Mai Hong Hoang?, Ngoc Anh Lai"*

!Hanoi University of Science and Technology
’Nam Dinh University of Technology Education
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Abstract:

This paper presents the research results on manufacturing water chiller and studies the effect of fan operating conditions
on the performance of a design and erection of an experimental air-cooled chiller. The coefficient of performance (COP)
of the air-cooled chiller operating at a condensation temperature of 47.35°C and the inlet evaporation temperature of
4.17°C is 2.41. The results show that the air velocity entering the condenser has a significant effect on heat transfer.
When the air velocity increases, the subcooled temperature, and the COP increases whilst the condensation pressure
decreases. For example, when the air velocity through the condenser is 0.6 m/s, the COP is 2.23. When the air velocity
is 1 m/s, about 67% increment, the COP increases 8.8% and reaches a value of 2.43.

Keywords: air-cooled chiller, air velocity, coefficient of performance COP, experimental set-up, uncertainty.

Classification number: 2.3

Dat van de cuia nguoi dan ciling ngay cang tang. Trong khi do, theo cac tai

Theo théng ké, dan s6 ciia Viét Nam va thé gi6i hién nay tuong liéu cong bo, tiéu thy ning lugng cita hé thong dicu hoa khong khi

ng 1a 96 va 7.700 tri¢u nguoi [1]. Toc do tang dan s6 hién nay ol g’ : : . :
van dugc duy tri. Cuing voi sy phat trién cta dan so, cua kinh t&,  nha d6 noi riéng va chiém t6i 20% tong nang lugng tiéu thy noi
nhu ciu sir dung may nudc nong/lanh va may diéu hoa khong khi  chung [2]. Cac hé thong diéu hoa khong khi hién nay chii yéu sir

trong céc toa nha chiém téi 40% tong nang luong tidu thu cua toa

“Tac gia lién hé: Email: anhngoclai@yahoo.com
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dung chu trinh may lanh nén hoi. Chu trinh nay duoc ap dung phd
bién vi tinh 6n dinh va tudi tho cao, hiéu qua ning luong hop 1y, va
dé dang diéu khién. Vi vay tiéu thu ning luong va vin dé sir dung
nang lugng tiét kiém va hiéu qua cho céac h¢ théng diéu hoa khong
khi ngay cang duoc quan tam. Dé c6 giai phap tu van va khuyén
c4o phi hop, viée nghién ctru Iy thuyét va thyc nghiém cac chu
trinh, thiét bi lanh st dung chu trinh may lanh nén hoi la can thiét.

Hiéu qua nang lugng cua mot hé théng may lanh dugc danh
gi4 thong qua hiéu sudt niang lwgng COP cua hé thong. Vi vdy, can
phéi co céc nghién clru van hanh hé thong may lanh ¢ hiéu suat
COP tdi wu. D3 c6 nhidu cong trinh nghién ctru cac diéu kién lam
viée toi uu ciia hé théng may lam lanh nudc béng mo phong cac
thanh phan ciia hé thong véi cac dic tinh riéng va st dung cac
thuat toan tim ra cac ché do chay toi wu dong thoi cac thanh phan
[3]. Hau hét céc nghién ciru ndy déu c6 thé diéu khién t6i uu hé
thong lanh [4, 5]. Tuy nhién cac phwong phap nay kha phuc tap va
quy trinh thuc hién trong cac du an k¥ thudt twong déi cong kénh.
Vi cac nghién ciru ¢ tinh kha thi thi chwa dwoc danh gia trén cac
hé théng may lanh thyc ma chi dugc thir nghiém trén nén tang mo
phong. Cac nghién ctru trén hé théng 1am lanh nude thuc con rat
han ché. Vi vay, dé dong gop mét phan vao viéc nghién ctru anh
huong cta céc thanh phan cta hé thong may lam lanh nude chiller
dén hidu qua nang lwong, nhom tac gia da tién hanh nghién ctu
ché tao va thur nghiém hé théng thiét bi thi nghiém lam lanh nuéc
gidi nhiét gi6. Trong hé thong nay, luu lwgng gio ¢6 thé thay doi
dugc dé nghién ctru anh huong cia toc do gié dén hidu qua ning
luong méy lanh chiller. Theo hiéu biét ctia nhom tic gia, moi chat
R134a da dugc str dung ph6 bién hién nay trong cac thiét bi lanh va
céc thong s nhiét dong chinh xdc, tin cdy da co. Ngoai ra, nguf‘)n
cung cho méi chat nay trong nudc ciing rat doi dao. Vi vay, trong
giai doan thtr nghiém nghién ctru danh gid mo hinh, nhom tac gia
Iya chon moi chat R134a sir dung trong nghién ctru nay trude khi
thtr nghiém véi céac loai moi chét lanh tiém nang khac.

Thiét bi thi nghiém
Thiét bi thi nghi¢m

So d6 nguyén 1y hoat dong cua thiét bi thi nghiém duge mo ta
& hinh 1. Nhiét 6 va ap suat cia moi chat vao mdy nén duge do
bang cam bién nhiét do T1 va cam bién ap sudt P1. Khi ra khoi mdy
nén, nhiét d§ va ap suat ctia moi chit duoc do bang cc cam bién
nhiét d6 T2 va ap suit P2. Nhu vay, trang thai cua moi chét vao va
ra khoi may nén hoan toan ¢6 thé xéc dinh dugc thong qua cac bo
56 ligu thi nghiém vé nhiét do va ap suat thu duoc. Khi vira ra khoi
dan ngung ty, nhiét 6 ctia moi chét duge do bé‘lng cam bién nhiét
d6 T3. Moi chat sau khi di qua binh chtra cao 4p, phin siy loc s&
di vao tiét luu. Tai day, nhiét d¢ va ap suat ciia moi chat duoc xac
dinh thong qua cam bién nhiét d6 T4 va cam bién ap suét P3. Nhiét
d6 cua moi chét sau tiét luu mao dan dwoc x4c dinh bﬁng cam bién
nhiét do TS. Nhiét d§ ciia nude lanh trong binh bay hoi duge xéc
dinh bing cam bién nhiét d6 T_bh. Thong s6 k¥ thudt cua céc thiét
bi chinh 12 may nén, dan ngung tu, tiét luu mao dan va binh bay
hoi duogc trinh bay ¢ bang 1.
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Hinh 1. So’ d6 nguyén Iy va bé tri thiét bj do.

Bang 1. Thong sé ky thuat ctia cac thiét bi chinh.

Thiét bi Thong s6 k§ thuét
By ecrf May nén piston kin, 1 pha
May nén Thé tich xy lanh: 8,37 cm’
Dan ddng canh nhém
Dan neun Dién tich trao d6i nhiét: 3,4 m?
Eung Cong suat quat: 40 W
Luu lugng gio: 500 m*/h
< Vit lidu: ng dong
Ong mao Puong kinh: 0,5-1,0 mm
B 1. Vo binh: Inox 304

2. Ong xodn rudt ga bén trong

Co so tinh toan

Tir nhiét d va ap suat do dugc trén hé thong thiét bi thi
nghiém, ta c6 thé xac dinh dugc entanpi cua moi chat vao may nén
h, entanpl ctia moi chét rdi may nén h va entanpy cua moi chét
vao tiét luu h,. Gia thiét bo qua ton that ap suat va ton that nhiét
trén duong 6 bng va céc thibt bi phu, cac dai lu(mg dac trung cua chu
trinh ¢6 thé duoc tinh theo cac tai lidu [6] va [7] nhu sau:

Cong nén riéng thyc ctia may nén 1a cong cua chu trinh 1, duoc
xac dinh theo cong thire (1):

I,=h —h, klkg (1)

Trong do, h, va h, 1a entanpi ciia moi chat trude va sau may.
Gia tri cua entanpl duoc xéc dinh bang phan mém Theproper [8]
thong qua nhiét do va ap suét thuc nghiém.

Ning suat nhiét riéng cia dan ngung tu q, dugc xdc dinh theo
cong thuce (2):

h,, kl/kg )
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Ning suét nhiét riéng ciia binh bay hoi q, dugc xéc dinh theo
cong thuce (3):

h,, kl/kg (3)

Hiéu qua bién doi ning lugng (con duge goi 1 hé s6 COP hojic
h¢ so lanh €) cta h¢ thong lanh dugc xac dinh theo cong thirc (4):

COP=q/1, 4)

Ddnh gid thiét bi do

Trong h¢ thong thiét b thi nghiém, thiét bi do va thu nhén s6
liéu c6 vai tro quan trong va quyét dinh dén d§ chinh xac, tin cay

cua két qué thi nghiém. Vi véy, céc thiét bi do can dugc hiéu chuan
dé dam bao d tin cdy cta két qua do va két qua tinh toan.

Hé thong thiét bi do dugc st dung trong nghién clru ndy gom
¢6 bd thu thap dir liéu da kénh va cac cam bién nhiét do, ap SUAL.
Céc tin hi¢u thu duoc tir cée cam bién nhiét do va 4p suét 1a céc
dién 4p 1 chiéu. Do bo thu nhan va chuyén doi dit liéu co anh
hudng dén do chinh xac nén da sir dung b thu nhan dir liéu dién
ap ¢6 sai s6 chuyén mach va sai s6 cta b chuyén ddi tin hidu rat
nho (bang 2).

Bang 2. Thong s6 k§ thuat ctia bé thu nhan sé liéu.

Do khong dam bao (% cua gia tri doc

Thong so do  Dii do + % gid tri ciia dai do)
Ditn dn 1 100 mV 0,0050-+0,0040
s P v 0,0040+0,0007

u 10V 0,0035+0,0005

Tét ca cac dau do nhiét do duoc hiéu chuin trong dai nhiét
6 tir -40°C dén 120°C béng céc thiét bj hidu chuan chuyén dung
ctia phong hiéu chuan qudc gia. Khi tién hanh hi¢u chuén, cac cip
nhiét do dugc két ndi v6i b thu nhan dit ligu ¢ trén. Nhiét do thu
duoc tur hé théng thiét bi do néu trén dwoc so sanh, danh gia va
hiéu chuan véi nhiét do chuan. Sau khi hi¢u chuan da tién hanh
d4nh gia do khong dam bao theo tiéu chudn TCVN 9595-3:2013
[9]. Két qua hiéu chuan cho thiy do khong dam bao md rong,
voi do tin cdy 95%, 1on nhét ciia cac dau do nhiét d6 moi chét 1a
U,=0,12°C.

Tuong tu nhu hi¢u chuén nhiét do, cac cam bién ap suat cling
duoc két ndi v6i bd thu nhan dir liéu néu trén dé chuyén doi va
hién thi két qua do trén mdy tinh. Pau cam bién duoc két ndi lién
thong vao moi truong ap suat mau cung voi cac dau cam bién dung
& hiéu chuén ciia phong hiéu chudn quoc gia. Sau khi hiu chudn,
d6 khong dam bao m¢ rong U, d01 vOi cac gia tri 4p suat do dugc
thong qua bg thu nhan dir li¢u da kénh t6i da 1a 0,4%, twong dwong
1,4 kPa.

Thuc nghiém va danh gia

Sau khi thiét ké ché tao va hiéu chuén céc thiét bi do, thiét bi
thi nghiém lam lanh nuge da duge dua vao nghién ctru. Véi hé
thong thiét bi thi nghiém nay, chi can nap moi chét va dau béi tron
phit hop 14 c6 thé tién hanh thi nghiém danh gia hiéu qua bién ddi
nang lugng va dac tinh cua hé thong lam lanh nudc st dung loai
moi chit cu thé nao d6. Trong nghién clru nay, méi chat R134a

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(8) 8.2020

Khoa hoc Ky thuat va Céng nghé

dugce sir dung vi n6 da dugc st dung ph6 bién trong cac thiét b
lanh va cac thong so6 nhiét dong chinh xac, tin cdy da co. Ngoai ra,
nguon cung moi chat ndy trong nude cling rat doi dao.

Sau khi nap moi chit R134a vao hé thong, da tién hanh thi
nghiém xac dinh céc dai lugng déc trung cua moi chét ¢ cac diém,
céc vi tri ddc trung cua hé théng thiét bi thi nghiém. Cac dai lugng
dac trung thu duge tir hé théng thiét bi duoc trinh bay ¢ trén va
tir phan mém Theproper [8] duoc trinh bay & bang 3. Nhiét do thu
duoc tir diém 1 va diém 5 cho théy da c6 su suy giam nhiét do cua
moi chat vao thiét bi bay hoi va roi khoi thiét bj bay hoi. Nguyén
nhan cta sy thay doi nay 1a do ton that 4p suat qua thiét bi bay hoi.
Ap suat bao hod ra ciia moi chat & trang thai hoi bio hoa kho trong
thiét bi bay hoi nho hon 4p suat bio hoa cia méi chét vao thiét bi
bay hoi nén nhiét d§ cua moi chét roi khoi thiét bi bay hoi nho hon
nhiét d cia moi chit vao thiét bi bay hoi. Hiéu qua bién doi nang
lugng cta chu trinh thiét bi 1am lanh nude st dung moi chit R134a
lam vi¢c ¢ nhiét d§ ngung tu 47,35°C va nhiét d6 vao thiét b bay
hoi bang 4,17°C duoc tinh theo cong thirc (4) 13 2,41.

Bang 3. Thong sé nhiét dong tai cac diém dic trung.

Thongs6 Ponvi Dibm1 Diém2 DPiém3 Diém4 DPiém5 Nuwdclanh
Nhigtdo — °C 1,40 78,26 4735 46,66 4,17 6,81
Apsuit  kPa 289 1339 1260

Entanpi kikg 400 455,5 266,5

Trong thuc té st dyng, nhi¢t do khong khi vao dan nong hoan
toan phu thudc vao diéu kién moi truong va khong thé can thiép.
Nhiét d6 nudc lanh phy thudge vao yéu cau va qua trinh cong nghé.
Do do, trong nhiéu truong hop khong thé can thiép. Vi vay, viéc
nghién ciru danh gi4 anh huong ciia qua trinh trao d6i nhiét ¢ dan
ngung, thong qua ché do quat gio & dan, dén hidu qua bién doi
ning luong ctia chu trinh Ia kha thi va phu hop voi thuc té.

Trong qua trinh s dung, khi bi bam ban hoic khi tdc do gi6 bi
suy giam, hé s6 truyén nhiét giira khong khi va moi chat s& giam.
Diéu nay lam anh huong dén hiéu qua bién doi nang lugng ciia chu
trinh. O nghién ctru ndy, quan hé giira toc do gi6 vao dan ngung
va hiéu qua bién d6i ning luong cuia chu trinh duoc nghién ctru,
khao sat. Hinh 2 va 3 biéu dién sy thay doi cta ap suat ngung tu
va d6 qué lanh cta méi chét khi toc d6 gi6 thuc té thay doi trong
diéu kién nhiét do nudc lanh & binh bay hoi dugc gitr khong doi.
Két qua nghién ctru cho thay, khi ting cuong trao d6i nhiét bang
cach tang toc do gio6 qua dan, ca ap suit ngung tu va do qué lanh
ctia moi chat déu giam. Diéu nay co thé gitp ting hiéu qua blen doi
nang lugng ctia chu trinh. Vi khong thc xéc dinh chinh x4c tiét dién
thong thuy & dan ngung va khong thé do duoc toc do gi6 trén bé
mit trao d6i nhiét & dan ngung tu nén trong nghién ctru nay, toe do
gi6 dugc xac dinh tai vi tri vao dan ngung va nam trong dai tir 0,58
dén 1,04 m/s. Vi tiét dién kénh gio bang 0,0875 m? nén luu luong
gi6 qua dan ngung twong tmg nam trong khodng tir 0,051 m*s dén
0,091 m¥s. Quat gio tiéu chuén di theo dan ngung tu c6 luu lugng
t6i da bang 500 m¥h = 0,14 m%s. Tuy nhién do tr¢ lyc cua dan va
hé thong 6ng dan khi nén luu lugng khong khi qua dan ngung thuc
t& phai nho hon 0,14 m¥/s. May nén duoc sir dung trong nghién ciru
nay c6 cong suat bang 0,27 HP. Do do, vdi luu lrong nam trong dai
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0,051 m¥/s dén 0,091 m?/s thi ta c6 luu lugng khong khi vao thiét
bi giai nhiét trén 1 don vi cong sudt bang 11,3 m¥/phut/HP dén 20,2
m?/phut/HP. Dai luu lwgng nay hoan toan phu hop véi luu lugng
khong khi qua dan ngung tu & chiller giai nhiét gi6 tiéu chuan bang
20 m*/phat/HP [10].

1480 -
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1330 o N

Ap sut ngung t, kPa

..... e
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05 06 07 08 09 1,0 1,1
Van toc gi6 qua dan ngung, m/s

Hinh 2. Quan hé gii¥a p suat ngung tu cia méi chat va toc do gio
giai nhiét di vao thiét bi ngwng tu.
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Hinh 3. Quan hé gitka d6 qua lanh clia mdi chat sau dan ngwng va
toc do gio giai nhiét di vao thiet bi ngwng tu.

Hinh 4 biéu dién quan hé giira toc do gi6 vao dan ngung (v)
va hiu qua bién ddi ning lwong cta chu trinh. Quan h¢ gitra hiéu
qué bién dbi ning luong cua chu trinh lanh va toc dg gi6 vao dan
ngung tu duoc thé hién qua cong thue (5) voi hé s0 twong quan
R*=0,89. Gia trj ctia h¢ s0 tuong quan cho thiy mé hinh hoi quy
bleu dién quan h¢ gitta hi¢u quad bién doi nang lugng cua chu trinh
va toc do gio vao dan ngung 1a phi hop. Gid tri nay ciing cho thay
hiéu qua bién doi ning luong cua chu trinh va toc do gié co su
twong quan, ¢ mdi lién hé cao.

COP =0,4905%v + 1,9374 Q)

Khi tdc d9 gi6 bang 0,6 m/s, hidu qua bién doi nang lwvong COP
ctia chu trinh 1a 2,23. Khi ndng tdc d6 gio 1én 1 m/s, twong dwong
67%, hiéu qua bién d6i ning lugng ciia chu trinh ting 8,8% so v6i
truong hop ban dau va dat gia trj bang 2,43.

2,6
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Hinh 4. Quan hé giira van téc gié vao dan ngwng va hiéu qua bién
ddi nang lwong cua chu trinh.
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Két luan

Hé théng thiét bi thi nghiém dugc ché tao va thu nghiém da
tich hop céc thiét bi do dé x4c dinh cac thong s6 nhiét dong cua
moi chat ¢ céc diém dac trung. Cac thiét bj do da dugc higu chuan
bang chc thiét bi kiém chuan chuyén dung cia phong thi nghiém
kiém chudn qudc gia va c6 do khong dam bao cua thiét bi do nhiét
d6 moi chit v6i do tin cdy 95% 1a 0,12°C. B khong dam bao cua
thiét bi do ap sudt co do tin cay 95% 13 0,4%.

Hiéu qua bién ddi nang lwong ctia chu trinh thiét bj thi nghié¢m
lam lanh nudc st dung moi ch@t R134alam Yiéc ¢ nhiét do ngung
tu 47,35°C va nhiét d6 vao thiét bi bay hoi bang 4,17°C la 2,41.

Két qua nghién ctru cho thay, téc do gi6 vao dan ngung c6 anh
huong dén ap suit ngung tu va do qua lanh cua moi chat. Khi toc
do gio qua dan tang, d¢ qua lanh tang va ap sudt ngung tu ciia moi
chat giam. Sy thay déi ap sudt ngung tu va do qua lanh cia moi
chat sau dan ngung d 1am tang hiéu qua bién doi nang lvong COP
cua chu trinh.

Thyc té, khi ting toc do gi6 vao dan ngung, nang luong tiéu
thu cho dan ngung s& tang, didu nay kéo hiéu qua bién ddi ning
luong cua hé théng giam. Quy ludt ndy nguoc v6i quy luat tang
hé s6 hiéu qua cua chu trinh. Vi vy, kha nang sé xuét hién diém
t6i wu ma & d6 c6 hiéu suét bién doi nang luong cua hé thong dat
cao nhét. Vin dé nay s& duoc nghién ciru va trao déi trong bai bao
tiép theo.

L01 CAM ON

Nghién ctru ndy dugc tai trg mot phan boi Quy phat trién khoa
hoc va cong nghé qudc gia (NAFOSTED) thong qua dé tai ma sb
107.03-2016.10. Cac tac gia xin tran trong cam on.
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Nghién ctru dnh hwéng ciia tinh chat nguyén lidu
dén hiéu qua tang propylen cua phu gia ZSM-5
trong qua trinh xtc tac cracking tang soi
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Tom tit:

Bai bdo trinh bay két qua mé phéng, danh gia anh hwéng cia tinh chit nguyén liéu dén hig¢u qua ting propylen
cia phu gla ZSM-5 cho phan xuéng RFCC (Res1due Fluid Catalytlc Cracking) ciia Nha may loc dau (NMLD)
Dung Quit bing phin mém mé phéng FCC- SIM Két qua cho thiy, hi¢u qua sir dung phu gia ZSM-5 cao hon trén
mau nguyen liéu nhe, giau paraffin so véi miu nguyén liéu nang, giau aromatic xét trén khia canh ting hiéu suit
propylen dong thoi véi duy trl hi¢u suit xang cao. Tuy nhién, mau nguyén liéu niang, gidu aromatic sé cho xiang co
tri s6 octan cao hon so v6i miu nguyén liéu nhe, giau paraffin khi sir dung phu gla ZSM-5. Do do, tuy theo yéu ciu
cua thi trwong, Nha may co thé Iwa chon loai nguyén liéu c6 tinh chét phu hop dé t6i da hoa hiéu qua sir dung phu

gia ZSM-5.
Tir khéa: FCC, nhién liéu, propylen, ZSM-5.
Chi s6 phén logi: 2.4

Dat van de

Cracking xiic tac tang soi (Fluid Catalytlc Crackmg FCC)
1a mot qué trinh quan trong trong loc ddu nhdm chuyén hoa phan
doan cdn ning, nhiét d§ soi cao (>360°C) thanh céc san pham co
gia tri kinh té nhu nhién lidu cho giao thong van tai va olefin nhe,
chit yéu 1a propylen 1am nguyén lidu cho tong hop polyme. Theo
thong ké nam 2014, thé gidi co khoang hon 300 phan xuong FCC
dang hoat dong voi cong sudt trén 5,6 triéu thiung/ngdy, cung cap
phﬁn 16m san lugng xdng cling nhu mot phén quan trong propylen
cho cong nghiép hoa dau [1].

Xt tac cracking (xuc tac FCC) dong vai tro quyét dinh dén
hiéu qua hoat dong cua phan xudng FCC. Zeolite mao quan 1on
Y (0,74 nm) & dang siéu bén (khir nhom) USY hoic trao dbi véi
dét hiém nhu REY, REUSY la thanh phan quan trong nht ctia xtic
tac FCC, chiém tir 10-50% khdi lugng xiic tac va quyét dinh chinh
dén kha ning cracking cua xic tac ciing nhu hi¢u sut san phim
xang va khi [1, 2]. Pé tang hi¢u sudt propylen, zeolite mao quan
trung binh ZSM-5 dugc bd sung dudi dang phu gia ZSM-5 [2, 3].
Vi kich thudc mao quan dong déu trong khoang 0,52-0,56 nm,
ZSM-5 s€ bé gy chon loc céc olefin mach théng trong phan doan
xang (C.-C,)) thanh céc olefin nhe (C,-C)). Pong thoi, qua trinh
nay sé lam tang ham lugng aromatic trong xing do mot phan olefin

“Tdc gia lién hé: Email: hoanvx@yvpi.pvn.vn
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trong xing bi chuyén hoa thanh san pham khi. Két qua thu dugc la
ham lugng oleﬁn nhe trong san pham khi c6 thanh phan chu yéu la
propylen va tri s6 octan cua xing s& dwgc tang 1én dang ké [3-5].

Hiéu qua tang propylen cua phu gia ZSM-5 phy thugc kha nhiéu
yéu to, dic biét Ia tinh chat nguyén lidu. Thong thuong nguyén licu
nhe, giau paraffin s& c6 loi cho hudng ting hiéu suat propylen bang
phu gia ZSM-5 so voi nguyén liéu nang, giau aromatic. Tuy nhién,
khd nang tang propylen con phu thudc vao loai xtic tac, phy gia
str dung, c4u hinh cong nghé ciia phan xuong FCC ciing nhu diéu
kién van hanh [4, 5]. Do do, cac nha méy loc dau thuong phai xay
dung phin mém mé phong cho phan xuong FCC cua riéng minh
dé danh gi4 hiéu qua xic tac, phu gia mdi, anh hudng cua thay doi
tinh chét nguyen liéu dén co cau san pham ciing nhu giéi han van
hanh cua thiét bi.

Tai Viét Nam, phan xuong FCC cia NMLD Dung Quit dugc
thiét k& dé ché bién phan can ning tir thap chung cat khi quyén
(RFCC - Residue Fluid Catalytic Cracking), su dung cong nghé
R.2.R, ban quyén ciia [FP/Axens. Cong suét thiét ké 69.700 thing/
ngay, sir dung nguyén liéu Bach Ho. Luong xtc tac dua vao ban
du 600 tan. Luong xic tac bd sung 15,2 (tAn/ngdy). Ngoai ra,
dé tang hiéu suét propylen, phu gia ZSM-5 duoc bd sung cing
v6i xtic tac FCC méi theo ty 1¢ khoang 1-5% theo khéi luong (%
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in the fluid catalytic cracking process
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Abstract:

The influence of feedstock properties on the enhanced
production of propylene by ZSM-5 additives was
evaluated for the RFCC unit (Residue Fluid Catalytic
Cracking) of Dung Quat Refinery using a FCC-SIM
simulation. The results showed that the ZSM-5 additive
produced a superior performance with the light and
paraffinic feedstock compared to the heavy, and aromatic
feedstock in terms of enhancing propylene production
at the lowest expense of gasoline. However, the later
feedstock gave gasoline with higher octane ratings by
using the ZSM-5 additive. Thus, based on the desired
products, the operator could choose suitable feedstocks
to maximise the ZSM-5 additive’s benefits.

Keywords: FCC, fuel, propylene, ZSM-5.
Classification number: 2.4

kl) [6]. Tuy nhién, do sy suy giam san lugng khai thac ciia mo
Bach Ho nén NMLD Dung Quét phai nghién ctru, phi tron dau
Bach H6 véi cac loai dau khac nhau dé ché bién, dan dén tinh chat
nguyén liéu cho phan xuwong RFCC thay doi. Thyc té nay dat ra
nhu cau phai nghién ctru, danh gia anh huong cua viée thay doi
tinh chat nguyén li¢u dén gi6i han van hanh, hi¢u qua xuc tac, va
dac biét 1a hiéu qua tang propylen cua phu gia ZSM-5.

Trong bai béo nay, ching toi trinh bay két qua nghién ciru
d4nh gia anh huong cta tinh chat nguyén liéu dén hiéu qua ting
propylen ctia phy gia ZSM-5 bang phan mém mé phong FCC-SIM
ctia NMLD Dung Quat. Cac mau nguyén liéu va xic tac duoc thu
thap tr NMLD Dung Quat, sau do duoc phan tich va danh gia
hiéu qua trong phong thi nghiém & xy dung bo thong sb dau vao
cho qua trinh m6 phong. Két qua md phong s& gitip dw bao duoc
su thay dbi co cdu san pham cta phan xuong RFCC khi thay dbi
nguyén liéu ciing nhu ndng do phu gia ZSM-5 bd sung.
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Doi tuong va phuong phap

Phim mém mo phong FCC-SIM cia NMLD Dung Quat cho
phép tinh todn hiéu suat chuyén hoa, co cAu san pham va cac thong
s0 van hanh phu thudc khi tinh chét nguyén ligu, xuc tac hodc cac
thong s6 van hanh doc 1ap ctia phan xuong FCC thay doi.

Nguyén Iy, phwong phdp tinh todn ciia phén mém mé phong
FCC-SIM

Qué trinh cracking xuc tac ¢ co ché rét phuec tap, lugng cdu tu
trong nguyén liéu 1a rat 16n, Vi vy nhiing cau tir ¢6 tinh chat gan
gidng nhau (ctng ho va ¢6 s6 cacbon gin nhau) dugc gop lai thanh
mot nhom. Hudng phan tmg cracking cia cac nhom nay rat phuce
tap, phu thudc vao ho hydrocacbon va sO phén tir cacbon ctia ciu
tir gia, cting nhu cac di€u kién vén hanh, tinh chat xdc tic. Phan
mém FCC-SIM str dung so dd huéng phan tmg sau:

S/

Ca, /CaH

Nl

G = Gasoline (C5-221°C)
H = 343°C+

L =221-343°C

P = Parafin Carbon

N = Naphthen Carbon

A = Aromatic Carbon
Ca=CCR

N

Hinh 1. So' d miéu ta hwéng tao san pham trong phan mém FCC-
SIM.

Qué trinh cracking xiic tac bao gdm hai nhém phan tng chinh
14 phan tmg cracking xuc tac va phan (mg cracking nhiét. Phan
mém mé phong tinh toan loai phan tmg chinh nay v6i cac nhom
cdu tir bang hai phuong trinh dong hoc sau déy:

B

% V6i phdn ing cracking nhiét:
—AC = Ko+ f(C)+e "YRTxPxC, * At,

trong d6: -AC 14 d6 giam sé nguyén tix cacbon; K 1a hing s toc
d9 phan umg; f(C,) 1a ham dac trung cho cau tir g1a (phu thudc ho
hydrocacbon va s6 cacbon); E_1a nang lugng hoat hoa phan tmg;
R la hing sb khi ly tuong; T Ia nhiét do phan tmg; P 1a dp suat
phén tng; C, 1a s6 cacbon trong cu tir phan tmg; At 1a thoi gian
luu phén tng.

B

% Vi phdn Umg cracking xtc tac:
—AC = a= p. Ky=f(C)= e_Eaf;RT *P%x C;» AL,

trong do: a la hé s6 dac trung ca xuc tac; p, 1a mat do xdc tac; P
1 ap suét phan tng cracking xuc tic.

Qua hai cong thirc trén ta thiy phan (mg cracking nhiét phu
thudc vao ap sut, nhiét do phan tng, thoi gian luu va ban chét cua
cau tir tham gia phan tmg (s cacbon va ho hydrocacbon). Trong
khi phan tmg cracking xiic tic ngoai cac thong sd trén, no con phuy
thudc vao tinh chat xdic tac va mat do ciia xuc tac.
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Phuwong phap xdy dung mé hinh

Mo hinh dugc xay dung dua trén cau hinh cong ngh¢ R.2.R
cua IFP/Axens hién dang dugc st dung tai NMLD Dung Quét.
Céc thong s6 du vao can thiét gom: dic tinh nguyén liéu, tinh chat
xtic tac va toan bd diéu kién van hanh. Sau do cac thong $6 dugce
hiéu chinh sao cho hiéu sut chuyén hoa va co cdu chat lugng san
pham sat v6i thuce té. Ung voi mdi b thong s dau vao (nguyén
lidu, thong s6 van hanh, tinh chat xtc téc) s& c mot bo hi¢u chinh
co s tuong tmg, b hiéu chinh cudi cing duge chon 1a lay trung
binh tir cac b hi¢u chinh co so (cang nhiéu bd hiéu chinh co sé thi
mé hinh cang chinh xé4c). Cudi cting bd hiéu chinh nay duoc dung
dé du bao co ciu chat lugng san phdm va tinh toan hiéu qua kinh
té khi thay doi cac thong s6 quan tim nhu: tinh chit nguyén liéu,
thong s van hanh hay loai xtc tac mdi.

Thyc hién mé phong

Quy trinh mo6 phong danh gia dugc miéu ta ¢ hinh 2. Pay 1a mo
hinh RFCC duoc xiy dyng cho NMLD Dung Quét dé mo phong
danh gia lya chon xuc tac, n6ng do phu gia, anh hudng cua tinh
chat nguyén ligu.

Diéu kién
van hanh

Cong nghé
RFCC DQ

Tinh chét
nguyén ligu

Théng sb
(base case)

M& hinh
RFCC DQ

B§ catalyst " .
factors Mb phong

Théng sb
mo phong

Gidi han van
hanh

Loai nguyén
ligu

Du bédo co chu san phﬁm
Xuét LP vector

Hinh 2. Quy trinh danh gia anh hwéng cta nguyén liéu dén hiéu
qua tang propylen cua phu gia ZSM-5 trong phéan xwéng RFCC
ctia NMLD Dung Quat.

Tir hinh 2 c6 thé thdy, cac dit liéu quan trong dé tmg dung md
hinh mo phong 1a bo hé sb xiic tac (catalyst factor) va tinh chat
cua nguyén liéu. Trong nghién ctru ny, hai miu nguyén liéu phdi
tron 1a Mix BH 1 va Mix BH 2 v6i tinh chat khac nhau dugc sir
dung. Mau Mix BH 1 1a nguyén liéu phdi tron cta diu Bach HO
v&i déu tho co tinh chét tuong tu Bach HO, hi¢n dang ché bién tai
NMLD Dung Quét. Mau Mix BH 1 ¢6 dic diém Ia du nhe, ham
luong parrafin cao, d& cracking. Mau Mix HB 2 1a méau phdi tron
cua dau Bach H6 voi dau co ham luong aromatic cao, dang duge
thir nghiém ché bién. Pac diém cia mau dau Mix BH 2 la dau
nang hon, ham lugng aromatic cao hon va kho cracking hon. Chi
tiét tinh chat nguyén liéu khong dugc cong bd do yéu cau bao mat
thong tin.

Miu xiic tac sit dung dé danh gia 13 xtc tic FCC can bing
(Ecat) tir NMLD Dung Quat. Phu gia ZSM-5 dugc phdi tron véi
Ecat theo ty 16 tur 1 dén 5% kl dé tao thanh mot dong xuc tac
méi. Bo thong so xtc tic (catayst factors) duoc xdy dung trén co
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s6 danh gia hiéu qua cic mau xtc tac nghién ctu trén hé thiét
bi chuyén dung Short-contact-time Microactivity Test Unit (SCT-
MAT) mb phong diéu kién cia qua trinh FCC tai Vién Dau khi
Viét Nam.

Két qua va thio luan

Anh hwéng ciia tinh chét nguyén liéu dén hiéu qua si dung
phu gia ZSM-5

Pé nghién ctru anh huong cua tinh chat nguyén liéu dén hidu
qua su dung phu gia ZSM-5 cho phan xudng RFCC cia NMLD
Dung Quat, nhém tac gia da tién hanh danh gia hiéu qua xic tic
khi bo sung phu gia tir 1 dén 5% kI trén hai mau nguyén li¢u khao
sat la Mix BH 1 va Mix BH 2. Khoang khao sat nay dua trén kinh
nghiém ap dung thuc té tai NMLD Dung Quét do & ty 18 bd sung
cao hon thi s& anh huong dén gioi han van hanh cta hé thdng thu
hdi propylen. M6 phong duoc thuc hién trén co so giit nguyén
thong s6 van hanh ciia Nha may, chi thay doi tinh chat nguyén ligu
va bo hé s6 xtc tac. Két qua mo phong duoc tong hop tai bang 1.
Bang 1. Co’ céu san phdm cia phan xwéng RFCC khi thay doi ty
1é phu gia trén mau nguyén liéu Mix BH 1 va Mix BH 2.

Nguyén liu Mix BH 1 Nguyén léu Mix BH 2
eat  ZSM3-I'% ZSM5-2fo  ZSMS-3%  ZSM54%  ZSMS-$% Eeat  ZSMS-I%  ZSMS-2  ZSMS-3%  ZSMS% ZSMS-5%

Things Donyj

Cle rén i e sau
tisinh

Dy rlluyén hiachudn %Kl m 1y T3 70, T3 0 b7 90 513 536 59 81
Che %Kl 565§ 36 56 56 56 5158 59 60 60 6

Khikho %Kl JAREY ] 33 3 4l 44 % 3 38 43 49 53

LPG %kl 153 184 00 5] 24 B2 mow 18 142 167 193

Yokl 0o 0 00 00 002 002 00 002 00 00 002

Xing Ykl #3460 46 410 384 38 07 304 99 N2 83 72

1LCo Ykl 149 138 130 12 114 106 W9 145 140 136 132 17

Slurry %kl B4 133 125 117 111 103 B3 %S 6 n 309 Bl

¢ %kl 4360 8 96 N 134 PV 41 52 64

s

Olefin/Parafin trong LPG 08 08 08 08 [} 08 100 09 09 09 09

RON cia ving nrooNe 9l 915 919 923 907 912 91,7 921 925 928

Kiiim Wb 574 663 Tl 59 %49 M2 40 415 52 631 N 73

Tirbang 1 c6 thé thiy, voi ca 2 mau nguyén liéu, khi ting nong
d6 phu gia, 0 chuyén hoa déu ting, dong thoi ting hiéu suat khi
kho, LPG va propylen, trong khi d6 giam hi¢u suét phan doan ning
hon (xing, LCO va Slurry). Didu nay c6 thé dugc giai thich 1a
nguyén lidu cang nhe va cang nhiéu parafin, ¢6 kha ning cracking
cao, s& cho d6 chuyén hoa cao; nguoc lai nguyén lidu cang ning va
giau aromatic, kho cracking hon, s& cho d chuyén hoa thap hon
[3-5]. Tuy nhién, c6 su khéc biét dang ké vé phan b san pham khi
thay d6i tinh chat nguyén liéu. Mau nguyén lidu nhe, giau paraffin
(Mix BH 1) thi tac dong ciia phu gia 1én co cdu san phan 16n hon,
mirc tang hiéu suét propylen, khi kho, LPG 16n, trj s6 RON thap
hon so véi mau nguyén liéu ning, giau aromatic (Mix BH 2).

Anh hwéng ciia viée siv dung phu gia ZMS-5 t6i hiéu suit
propylen va xing

Thong thuong, vide sir dung phy gia ZSM-5 dé ting hiéu suét
propylene s& lam giam hiéu suat xang. Do d6, can quan tim dén
twong quan giira hiéu suat propylene va xang. Anh huong cia tinh
chat nguyén lidu khi thay dbi ty 1é phu gia ZSM-5 duoc trinh bay
¢ hinh 3.

M
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Hinh 3. Anh hwéng cua tinh chét nguyén ligu dén méi twong quan
gitra hiéu suat xang va propylen khi thay dbi ty lé phu gia ZSM-5
twr 1 den 5% k.

C6 thé thiy, hidu suat propylen ting thi hiéu sudt xing giam
d6i ca hai mau nguyén lidu nghién ciru. Két qua nay hoan toan phu
hop véi co ché hoat dong cua phu gia ZSM-5 13 bé gy cac olefin
trong phan doan xang thanh olefin nhe [2-5]. Tuy nhién, c6 sy
khac biét 1o rang giita hai mau nguyén lidu, véi nguyén lidu giau
paraffin (Mix BH 1), d6 doc cua do thi xang, propylen nho hon
nhiéu so v6i nguyén liéu Mix BH 2. Vi du tai cung ty 1¢ propylen
mong mudn 7,5% kI, lugng xang thu dugc véi cac nguyén lidu
Mix BH 2 va Mix BH 1 lan luot 1a 26 va 43% kl. Diéu nay c6 nghia
1a khi Nha may str dung phu gia ZSM-5 cho qua trinh cracking céc
nguyén liéu gidu parafin thi luong propylen thu dugc 1a lon nhit va
luong xdng mat di 14 it nhét.

Anh huwong cia viée si dung phu gia ZMS-5 t6i hiéu sudt
propylen/tong khi

Mot trong céc yéu cau khac khi st dung phy gia ZSM-5 1a hiéu
qua tang propylen khong lam anh huong nhiéu dén céc thanh phan
khi khéc. Didu nay duoc thé hién qua ty so giita hiéu suét propylen va
hiéu suat khi tong so voi ham luong phy gia ZSM-5 bd sung (hinh 4).
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Hinh 4. Anh hwéng cla tinh chat nguyén liéu dén ty 1é propylen/
tong khi khi thay déi ty 1é phu gia ZSM-5 tir 1 dén 5% k.

C6 thé thy, khi ting ham luong phu gia b6 sung thi ty 18
propylen/tong khi ting ddi v6i ca hai mau nguyén liéu. Tuy
nhién, v6i mau nguyén li¢u giau parafﬁn (Mix BH 1) thi ty 1¢
propylen/khi tong cao hon so voi mau nguyén li¢u giau aromatic
(Mix BH 2). Nhu vy, c6 thé thay st dung phu gia khi ché bién
dau parafin ¢ loi hon so voi dau aromatic vi ¢6 ty 16 propylen/
tong khi 16n hon nén cung véi mot luong khi di vao thiét bi nén
khi 4m thi lugng propylen thu dugc khi s dung nguyén ligu
parafin la cao hon.
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Anh hwing ciia viée siv dung phu gia ZMS-5 t6i tri s6 octan
trong xang

Anh huong cia nguyén liéu dén higu qua tang tri sd octan trong
xdng cua phy gia ZSM-5 cling 13 thong s6 can dugce quan tm bén
canh muc tiéu tang hiéu suat propylen. Két qua thé hi¢n ¢ hinh 5.
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Ham lwong phu gia ZSM-5, % kI

Hinh 5. Anh hwéng cua nguyén ligu dén tri sé octan cua xang
trong mo phdéng khi thay doi ty 1é phu gia tir 1 dén 5% k.

C6 thé thay, khi ting ham lugng phu gia ZSM-5 thi tri s6 octane
theo RON clia xang ting kha tot. Két qua nay cing phu hop voi
co ché hoat dong ctia ZSM-5. Khi céc cdu tir olefin trong xang b
cracking thanh olefin nhe thi ham lugng aromatic trong xang s¢
ting, dan dén tri s octan ciia xdng ting [5]. So v6i nguyén li¢u gidu
paraffin, nguyén li¢u giau aromatic cho tri s octan cao. Nhu vy,
trong truong hop yéu cau cua Nha mdy la ting ddng thoi propylen
va tri s0 octane thi nguyén liéu giau aromatic c6 1gi thé hon.

Két luan

Két qua mé phong cho thdy tinh chat nguyén liéu anh hudng
kha 16n dén hiéu qua st dung phu gia ZSM-5. So vdi mau nguyén
liéu nang, giau aromatic (Mix BH 2), mau nguyén liéu nhe, giau
paraffin (Mix BH 1) cho hi¢u sudt propylen ting manh hon va
higu suat xang suy giam thap hon khi tang ty 1¢ phu gia ZSM-5 tur
1 dén 5% kl. Do do, khi Nha mdy mudn tang hi¢u suat propylen
ddng thoi vin quan tim t6i luong xang thi nguyén liéu nén sir
dung 1a nguyén liéu gidu parafin va 6 ty 18 phu gia thap. Tuy nhién,
hiéu qua ting tri s6 octane (RON) ciia phu gia ZSM-5 trén méu
nguyén lidu nhe, giau paraffin kém hon so véi miu nguyén liéu
ngng, giau aromatic. Do do, néu muc tiéu ctia Nha may la ting
propylene dong thi véi ting RON ciia xing thi nguyén liéu ning,
giau aromatic s€ ¢ lgi khi st dung phu gia ZSM-5.
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Nghién ciru kha nang phoi tron biodiesel tong hop
tr dau mo ca thai tai cac co s¢ ché bién thuy san
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Tom tit:

Biodiesel dwgc xem 13 mdt trong nhirng loai nhién liéu 1y twong dé thay thé ngudn nhién liéu héa thach truyén thong.
Bao cdo nay giip théy ré hon vai tro ciia biodiesel thong qua nghién ciru kha ning phéi tron ciia biodiesel dwoc tong
hop tir ddu/mé ca phé thai tai cac co' sé ché bién thily sian vao nhién li¢u diesel théa méin cac chi tiéu ky thuit va
méi truomg theo TCVN 5689:2013 va QCVN 1:2015/BKHCN déi véi nhién liéu va nhién liéu sinh hoc. Két qua cho
thdy diAu/mé ca thai thu hoi tir qua trinh ché bién ca phile 12 mdt ngudn nguyén li¢u tiém ning dé san xuit biodiesel.
Théng qua viéc kiém tra tinh chét ciia cac miu nhién liéu géc BO (diesel), B100 va ciac mAu nhién liéu phdi tron B2,
B4, B6, B8, B10, B12 nhin thdy, khi ting ty 1¢ phdi tron sé cai thién cac tinh chit chay ciia nhién li¢u, dic biét lam
ting dang ké tri sé cetane, 12 mot chi tiéu quan trong lam ting kha ning ty bit chay cia nhién liéu, giip dong co
chay ém va khéi thai chira it thanh phan ddc hai hon. Viéc phdi tron biodiesel ciing 1am giam dang ké ham lwong
lwu huynh, diy 1a chi tiéu mdi trueomg quan trong lién quan dén tiéu chuén phat thii cic hat 6 nhiém cin dwgce quan
tam, dic biét trong bdi cinh Viét Nam dang huéng dén sir dung tiéu chuin phat thai EURO 5. Céc tiéu chuin khac
lién quan dén lru trir ciing cho thiy viéc phoi tron biodiesel cai thién dwogc sur an toan chay nd ciing nhw viéc sir dung
nhién liéu trong diéu kién nhiét do thap.

Tir khéa: dau mé ca thai, san xuat nhién li¢u sinh hoc, tiéu chuan biodiesel, tinh chat.

Chi s6 phén loai: 2.4

Gidi thiéu chung us. | 6o
cA, 3A A [ ,. n A , . Brazil 5,4
DBugc biét dén nhu mat loai ndng lugng tai tao, than thlg:n Voi Indonesia | 40
moi truong, nhién liéu sinh hoc biodiesel da va dang chiém thi Germany | 3,5
Argentina —— )8

phan ngay cang ting trén thi truong ning luong toan cau va la cha
aé nghién ctu dang rat duge quan tdm, dac biét tai nhiing nude
dang phat trién. SO liéu théng ké ciia Cuc Thong tin ning lugng
M§ EIA [1] cho thdy xu hudng san xuét va tiéu thu biodiesel cta

France memE—————— 2 2

il ——
Thailand 1,6

Italy :— 1,4

China s 1,0
thi truong My gia tang lién tyc, gap hon 2.000 lan tir ndm 2001 dén Poland 1,0 PON VI: TY LIT BIODIESEL
nay. Tuong tu, tai thi trudng chau Au, so liéu thong ké cfing cho uthZtEiiZZZdri ‘—_o ‘;'7
thay xu hudng st dung loai nhién li¢u tai tao ndy dang ngay cang Canada e 0,4

India m 0,2

gia tang vai gia tri tiéu thu twong duong thi truong My. Thi trudong
biodiesel toan cau udc tinh trj gi4 33.748 USD trong nim 2016 va
du kién s& tang trén 4% trong giai doan 2017-2026 [2]. Khong chi
& M¥ va chau Au, Brazil, Argentina va mot sb nuoc Dong Nam A
nhu Indonesia, Thai Lan ciing dang 13 nhig qudc gia san xuat va
tiéu thy biodiesel hang dau trén thé gi6i (hinh 1) [3].

Viéc san xuat va tiéu thu biodiesel, mic du ghi nhén sur phat
trién vuot bac trong hon hai thap nién qua, nhung van dang phai
dbi mt voi nhiéu thach thire, dic biét lién quan dén ngudn nguyén
liéu ban dau ciing nhu kha ning phdi trén biodiesel vao nhién liéu

“Tdc gia lién hé: Email: nttxuan@dut.udn.vn
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Hinh 1. Cac nwéc san xuét va tiéu thu biodiesel hang dau thé
gi®i nam 2018.

diesel truyén thong dé dap Umg chi tiéu ky thuat mo1 truong cua
mdi khu vire va qudc gia. Nhicu nghién cuu [4, 5] da chi ra chia
khoa chién luge trong viéc thuong mai hoa thanh cong loai nhién
liéu nay dén tir viéc tan dung cac nguén phu phﬁm va phé ph?im
trong qua trinh san xuat cong/ndng nghiép, ching han tir dau thyc
vat khong an dugce nhu dau thau dau, cao su [6], tir dau &n di qua
sir dung tai c4c nha hang, chudi cira hang thirc &n nhanh hay tir cac
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Evaluation of properties of the biodiesel
synthesised from waste fish fat/oil
in seafood processing facilities and ability
of biodiesel blending with diesel fuel
satisfying Vietnamese National Standards
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Abstract:

Biodiesel is considered as one of the ideal fuels to replace
traditional fossil fuel sources. This report exhibited
the role of biodiesel through the mixing ability of
biodiesel synthesised from oil/fat of fish waste in seafood
processing facilities into diesel satisfying technical and
environmental indicators according to TCVN 5689:2013
and QCVN 1:2015/BKHCN for diesel fuels and biofuels.
The result showed that oil/fat of fish waste recovered
from catfish processing is a potential source for biodiesel
production. The result of examining the properties of the
original fuel B0 (diesel), B100, and the blending samples
B2, B4, B6, B8, B10, B12 revealed that increasing
mixing rates will improve the burning properties of
fuels, in particular dramatically increase the cetane
number, which is an important indicator that increases
the autoinflammation of fuel, keeps running smoothly
and its exhaust contains fewer hazardous components.
The blending of biodiesel significantly reduced the
sulfur content, which is an important environmental
target relating to the emission standards, needs special
attention in the context of Vietnam is following the Euro
5 emission standards. Other standards relating to fuel
storage also showed that the blending with biodiesel
improved fire safety as well as the use of fuel in low-
temperature conditions.

Keywords: biodiesel production, biodiesel properties,
biodiesel standard, waste fish fat/oil.
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don vi san xudt san pham thyc pham [7], tir cac loai ddu md c4 phé
thai thu hdi trong qua trinh ché bién [8]... Mot nghién ciru gan
day cta T6 chirc Tu vAn toan cau lién két A - Au trong linh virc
nhién lidu sinh hoc (Greenea) da chi ra nhu cau san xuét biodiesel
ctia chau Au tir ddu/md phé thai da ting 1én dang ké tir ndm 2018
(1,7 triéu tan), du kién lén den 4 triéu tan vao nam 2020 [9], va
nguodn nguyén liéu nay chi yéu den tir cac nudc dang phat trién.
Tai Viét Nam, viéc nghién ctru vé nhién liéu sinh hoc, dic biét la
biodiesel da dat dugc nhiing thanh cong nhat dinh [10], phu hop
voi xu hudng phét trién ciia thé gidi ciing nhu cam két phat trién
bén viing ciia Viét Nam trong bi canh vin dé 6 nhiém moi truong
va bién doi khi hau ngay cang nghiém trong. Viéc lam chu ngudn
nguyén li¢u cling nhu cong nghé san Xuat va sir dung s€ giup Viét
Nam tung budc hién thyc hoa “Pé 4n phat trién nhién liéu sinh hoc
dén nam 2015, tam nhin dén 2025” véi muyc dich nhanh chéng 1am
chu cong nghé va dua vao st dung nhién li¢u sinh hoc ¢ Viét Nam
do Thu tuwéng Chinh pht ban hanh nam 2007 [11].

Theo xu hudng cua thé gioi, Viét Nam rit ¢6 tiém ning dé phat
trién c4c nguon nguyén ligu dugc xem la phit hop cho viée san xuét
biodiesel co nguon gdc tir phé pham, phu pham cong/ndng nghiép
nhu céc loai ddu m& da qua sir dung hay duoc thu hdi tir qua trinh
ché bién cong nghiép thuc pham. La qudc gia ¢ san luong xuat
khau ca tra/basa dat xap xi 1 triéu tin/nim trong nhimg nim gan
day v6i san pham chinh tir cac nha may ché bién thuy san 1 ca
philé, lugng , chat béo thu hdi tur ba thai sau qua trinh sdn xuit ca
philé 1a nguon nguyén ligu rat tiém nang cho san xuat biodiesel
trong diéu kién Viét Nam. Mot dy an nghlen cuu cla Tong cuc
Vién tai va Ning lugng thue Uy ban chau Au (EU-TREN) [12]
da chimg t6 kha nang c6 thé thu hdi dau thai tir qua trinh san xuét
ca philé dén 22%, va ngudn ndy hoan toan phu hop dé san xuat
nhién liéu.

Hién tai khu vuc phia Nam Viét Nam dang thu mua ba thai
tlr cac co s ché bién ca tra/basa, sau do xu ly dé xuét khau sang
Singapore lam nguyén liéu tong horp biodiesel. Dy la mot ngudn
nguyén liéu tiém nang dé san xuat biodiesel ¢ nudc ta trong twong
lai. Tai Viét Nam, nghién ctru tong hop biodiesel tir nguon nguyén
ligu m& ca di co nhidu cong trinh cong bd tir hon 10 ndm nay
[13-15]. Gan ddy d4 co mot s nghién ctru dugc cong bd lién quan
dén viéce st dung loai nhién li¢u nay trén mot $0 phuong tién co
gi6i [16, 17], chi yéu nham khao sat anh huong cua nhién liéu
biodiesel dén tinh nang kinh té k¥ thuat va phat thai cta cac dong
co nay. Tuy nhién, theo hiéu biét ctia nhom téc gia thi chua ¢6 cong
b6 ndo lién quan dén viéc khao sat kha nang phéi tron loai nhién
liéu biodiesel nay vao diesel ddu mo nham xem xét gioi han ty 18
phi tron phit hop v6i bo quy chudn va tiéu chuan k§ thudt ciia
Viét Nam. Cac dac tinh k¥ thuat ctia biodiesel phu thudc nhiéu vao
thanh phan acid béo ciia nguyén liéu san xuat, tir &6 anh huong 16n
dén ty 1& phdi tron vao dau diesel. Chinh vi vdy, nghién ctru nay
huéng dén muyc tidu tan dung ngudn dau/md ca phé pham thu hoi
tir qua trinh san xuét c4 phile dé tong hop biodiesel, danh gia cac
chi tiéu k¥ thuat cta loai nhién liéu nay, dong thoi nghién ciru kha
ning phdi tron vao diesel truyén thong dé thoa min céc chi tiéu ky
thuat va moi truong theo tiéu chuan Viét Nam.
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Thuc nghiém
Téong hop biodiesel

Nguyén vit liéu ban dau: dau md ca thu hoi tir b thai cé tra/
basa sau qué trinh san xuét duoc ldy tir bé chira cia Cong ty xang
dau Tay Nam B¢. Téc nhan phan tmg 1a Methanol (MeOH) cling
xtic tic KOH va cac hoa chét sir dung c6 6 tinh khiét dap tmg tiéu
chuan phan tich.

Xdc dinh cdc ddic trung ciia nguyén liéu mé ca phé thai: dé
dinh huéng quy trinh tong hop biodiesel cn xac dinh ham luong
acid béo tw do (FFA) ¢ trong md ca duya trén tri s6 acid (AN)
xac dinh theo TCVN 6127:2010 ISO 660:2009 theo cong thirc sau
[18]:

FFA (%) = % 28,2 (1)

Thanh phén acid béo cta nguyén liéu ciing duoc danh gia
dua trén phuong phap GC-MS dé xem xét kha ning phu hop cua
nguyén liéu trong viéc san xudt biodiesel, dong thoi gitip tinh todn
khéi luong phan tir ctia nguyén lidu.

Qud trinh tong hop: thyc hién phan tmg chuyén ester hoa voi
tac nhan phdn tng 1a MeOH va xuc tdc KOH: can chinh xac 50 g
md ca, gia nhiét cho md ca tan ra, sau d6 cho vao binh cau 3 ¢6.
Cho m¢t lwgng methanol phu hgp twong ung véi ty 1€ mol MeOH/
nguyén liéu = 6:1 cling voi KOH rin véi ty 1¢ xiic tac/nguyén ligu
14 1,4% k1 vao coc thuy tinh, lic déu dé KOH tan hét trong MeOH,
sau d6 cho dung dich nay vao binh phéan tmg cung v6i nguyén li¢u
di dugc chuén bi. Lap dat hé théng phan tng va tién hanh phan
{ing trong 120 h. Sau khi phan tmg xong, cho toan by hdn hop vao
binh chiét, thu duoc 2 pha, pha nhe ¢ trén 12 biodiesel thd, pha
ning bén dudi 1a glycerol tho. Tién hanh thu pha nhe bén trén dem
di xr Iy bang cach rira nhiéu lan bang nudc cit & 60°C dé loai bo
hét xic tac kiém va MeOH (kiém tra pH ciia hon hop). Tién hanh
sy 6 100°C trong 3 h dé loai bo nudc roi dem loc thu biodiesel
thanh pham.

Ddnh gid chi tiéu chit legng biodiesel

Céc chi tiéu chat lugng cuia biodiesel B100 dugc phan tich tai
Phong Hoa nghiém, Cong ty xang dau khu vuc V dua trén quy
chuén QCVN 1:2015/BKHCN. Riéng dbi vé6i gi tri chi sb cetane
cta B100 trong nghién ctru nay duogc tinh tir thanh phan FAME
cta nd theo cong thirc dugc dé nghi boi Azam va cac cong su [19]:

Cl =463 + 22 - 222 2)

Iv
trong do Sv va Iv 1an luot 1a chi s6 xa phong hoa va chi so lot,

duoc tinh nhu sau:

560.4; .
V=X —Z

voi A 1a % kl cua cac FAME ¢6 trong hén hop va MW, la khéi
hrong phan tir cta chang. D 1a s6 céc lién két boi trong cong thirc
phan tir.

254D Al

Nghién ciru phé'i tron biodiesel vao diesel truyén th(fng

Lan luot phéi tron biodiesel tong hop duoc vao mau diesel
thuong pham theo céc ty 1¢ thé tich khac nhau va kiém tra tat ca cdc
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chi tiéu quy dinh d6i v6i nhién lidu sinh hoc theo QCVN 1:2015/
BKHCN (bang 1) ciing nhu tiéu chuan ddi véi nhién li¢u diesel
theo TCVN 5689:2013. Céc ty 1& phdi tron lan luot 1a B2, B4, B6,
B8, B10, B12 twong (g voi phan tram thé tich cta biodiesel dugc
phéi tron vao nhién liéu diesel.

Bang 1. Chi tiéu chat lweng co ban cua nhién liéu diesel B5 QCVN
1:2015/BKHCN.

Tén chi tiéu Euro 2 Euro 3 Euro4  Phwong phap thir
L L TCVN 6594 (ASTM D1298)

Khoi lugng riéng ¢ 15°C, g/ml 820-860  820-860 820-850 TCVN 8314 (ASTM D4052)
it TCVN 6701 (ASTM D2622)

a‘/‘; LOABIRCITEI, 500 350 50 TCVN 7760 (ASTM D3453)
Mge, max TCVN 3172 (ASTM D4294)
Trj 50 cetane, min 46 48 48 TCVN 7630 (ASTM D613)

iy A A . 0, AL

M AR 360 360 355 TCVN 2698 (ASTM DS6)
thu hoi, °C, min
Diém chép chiy cde kin, °C, min 55 55 55 TCVN 2693 (ASTM D93)
Do nhét dong hoc tai 40°C, mm/s 2045 2045 2045  TCVN3171 (ASTM D445)
Diém dong dic, °C, max +6 +6 +6 ASTM 3753 (ASTM D97)
Ham lugng nudc, mg/kg, max 200 200 200 TCVN 3182 (ASTM D6304)
Hamiuonethetiondatnz A 1 11 ASTM D5186, ASTM D6591)
% kl, max
Ham lugng methyl este acid béo
(FAME),% 45 45 45 TCVN D8147 (EN14078)

i ) ASTM D7462
Dg on dinh oxy hoa, mg/100 ml, max 25 25 25 ASTM D545

Két qua va thae luan

Dic trung nguyén liéu va sin phtfm biodiesel

Mot s6 dic trung hoa 1y ciia nguyén liéu mé c4 thai dugc thé
hién trong bang 2.

Bang 2. Bac trwng hoa ly ciia nguyén liéu m& ca thai.

Khbi luong riéng ¢ 15°C, g/em? 0,96740,002
Do nhét dong hoc ¢ 40°C, mm?/s 44,85+0,007
Tri s6 acid, mg KOH/g nguyén liéu 3,71+0,0026
Thanh phan acid béo, % kl

Methyl myristate (C14:0) 2,69

Methyl palmitate (C16:0) 43,36
Methyl linoleate (C18:2) 2,07

Methyl oleate (C18:1) 43,96

Methyl stearate (C18:0) 6,13

Nhan thiy Methy! palmitate (C16:0) va Methyl oleate (C18:1)
14 hai cu tir chi yéu ¢ trong thanh phan cua md cd thai, chiém
dén trén 85%. Day la cau tir rat phu hop dé san xuét biodiesel nho
¢ tri sb cetane rat cao (1én dén 85,9 ddi voi C16:0), diém chay rat
thap (-20°C dbi voi C18:1) va d on dinh oxy hoa ciing nhw nhiét
tri chy cao, gitip cai thién dugc dic tinh chay cta nhién liéu, dong
thoi cho chi s0 phat thai 6 nhiém rat thip dbi véi tat ca cac chi tiéu
PM, NO,, HC, CO [20]. Co thé noi rang mg cd thai thu hoi tir qua
trinh che bién ca da tron 1a mot ngudn nguyén lidu tiém nang cho
san xuét biodiesel.

Vi tri s6 acid x4c dinh duoc, twong ung voi ham lugng acid
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béo tw do trong nguyén liéu md cd khong qud cao (¢ mire 2% kI),
cho phép ap dung phuong phap tong hop biodiesel mot giai doan
str dung xuc tac kiém ma khong 1am mét mat qua 16n biodisel do
phan (g xa phong hoa cua cac acid béo tw do [21]. Véi diéu kién
tong hop mo ta nhu trén thi hiéu suat thu hoi biodiesel dat 87%.
Vi phuong phép tong horp mot giai doan don gian bang xic tac
kiém, gia tri hi¢u suét thu hoi nay mot 1an nita chimg t6 md ca phé
thai 1a mot ngudn nguyén lidu rat tiém ning va hoan toan kha thi
dé tong hop biodiesel c6 tinh kinh té trong tuong lai.

Dinh gid chi tiéu chit lwong ciia biodiesel B100

banh gia cac chi tiéu chat lugng ciia B100 tong hop tir md c4
thdi cho két qua tong hop ¢ bang 3.

nhiét tri cta biodiesel duoc té)ng hop tir m& ca thai la 9.218 kcal/
kg, khong thap hon qua nhiéu so vdi diesel truyén thong (10.888
kcal/kg) ciing dam bao cho tinh chay tot cua nhién ligu.

Ddnh gida nhién ligu sau khi ph(fi trgn biodiesel vao diesel
truyén thong

Bang 4 tong hop cac chi tidu chét lwgng cta cac mau phdi tron
biodiesel tir m& ca thai vao diesel thvong pham hién hanh thoa
man tiéu chuén Euro 3 theo cac ty 16 thé tich biodiesel duoc tron
vao tir 2 dén 12% tt.

Bang 4. Két qua mot so chi tiéu chat lwong cia cac mau phéi
tron.

Bang 3. Két qua mot s6 chi tiéu chat lwong cla biodiesel B100 tip  Ten chititu DOCU - Lt LB B
mé ca phé thai. % tt biodiesel 0 2 4 6 8 10 12
Khéi lugng riéng
Fp——— _— Phuong phip do Gidtri S5 g 08384 08387 08391 08401 08412 08421 08437
Ham lugng metyl este cua acid béo (FAME), TCVN 7868 D§ nhdt dong hoc
%KL, min 9645 (EN 14103) 981 §40°C, mus 2753 2758 2793 2831 2876 2912 3,104
Nue va cin, % t, 0,05 TCYN 7757ASTMD2709 0,047 ; ;
cvae L Ha“; lugng lou hujmh, -0 | 2383 24206 237,06 232,06 22583 22583
D nhét dong hoc tai 40°C, mm?/s 1,9-6,0 TCVN 3171 (ASTM D445) 4,92 mg’xg, max
Khéi lwong riéng & 15°C, g/ 086-09  TCVN 6594 (ASTMDI298) 0,883 Tri 80 cetane o 2 A 5l 52 53 53
Tro sulfat, % K, max 002 TCVN 2689 (ASTMDS74) 0,001 Nhgtdocatwid% 00 oppe 39 300 323 32 32
thé tich thu hoi, °C, max ? ’ ’ ? ” ?
Luu huynh, % K, max 0,005 TCVN 7760 (ASTMDS453 0,003 RV
- iém chép chéy
Chi s6 cetane, min 48 Tinh todn 7436 chokin, °C, min 79 79 80 82 82 83 84
Tri 56 acid, mg KOH/ 05 TCVN 6325 (ASTMD664) 045 ; :
e ’ : L ;{:11: lrﬁ::g — 95 1045 1048 1286 1577 1787 1787
- . TCVN 7895 y
D 6n dinh oxy héa & 110°C 6 11 :
s (EN 14112) Diém dong dic, °C, max  -12 T U S U S S D ST\
Nhiét tr, keal/kg 10888 10877 10835 10807 10777 10721 10721

Nhan thdy céc chi tidu chat luong biodiesel B100 dwgc phan
tich déu thoa man QCVN 1:2015/BKHCN. Do nhét dong hoc &
40°C cao hon so véi diesel truyén thong, nhung van trong ngudng
tiéu chuan cho phép ciia nhién liéu sinh hoc B100. Cung véi do
ham luong tro sulfat va ham luong lwu huynh rit thip cho thdy day
la loai nhién li¢u dap ung chi tiéu ctia mot ng116n nhién liéu sach.
Dic biét chi sb cetane tinh toan dwgc déi voi biodiesel tir nguf‘)n
nguyén li¢u md c4 thai dat dén trén 74,36. Theo két qua phan tich
GC-MS cta ngudn nguyén liéu mé c4 thi Methyl palmitate (C16:0)
va Methyl oleate (C18:1) 13 hai cau tir chii yéu co trong thanh phin
FAME ciia md ca thai, chiém dén trén 85%. Theo nghién ctru cta
Gerhard Knothe [20], chi s6 cetane ciia Methyl palmitate dat dén
85,9 va clia Methyl oleate 1a 56,55. Vi vay két qua chi s cetane
cua biodiesel B100 tinh toan dugc trong nghién clru ndy hoan toan
tuong thich v6i thanh phan ester ctia nd. Néu tinh cong phan mol
theo cong thirc dugc dé xudt trong nghién ciru ctia L.F. Ramirez-
Verduzco va cong su [22] thi gia tri thu duge cling twong tu. Véi
gié tri chi sO cetane thu dugc chimg to biodiesel tir m cé thai 1
nhién liéu rat tiém ning dé phéi tron vao diesel, dam bao kha ning
tu bt chay cta nhién liéu, 1am giam chu ky cam (g, tir do giam
phat thai NO, 1a mét chi tiéu 0 nhiém quan trong dbi voi dong
co diesel. D4i véi gi4 tri diém dong, tir nghién ctru ciia Gerhard
Knothe [20], gia tri diém dong ctia Methyl palmitate va Methyl
oleate 1a 30 va -20°C. Picu nay cho thdy khi phdi tron nguon
biodiesel ndy vao diesel theo céac ty 1¢ khac nhau thi khong lam
thay d6i dang ké nhiét do diém dong cua diesel ban du. Ngoai ra,
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Ddi v6i nhién liéu cho dong co diesel, khéi lugng riéng va do
nhot 1a cac chi tiéu quan trong lién quan dén qué trinh phun nhién
liéu vao budng chay. Qué trinh chay trong dong co diesel 1a qua
trinh chay khuéch tan, dién ra tGt va chay hoan toan khi nhién lidu
duoc tan swong min khi phun vao budng chay, gitip cho sy bay hoi
va khuéch tan thuan loi. Mac d biodiesel tinh khiét B100 tir m ca
thai co gia tri cac chi tiéu nay kha cao (bang 3) nhung khi phdi tron
voi diesel thi van dam bao nam trong ngudng cho phép cua nhién
ligu (bang 2) du ty 18 phdi tron dat dén 12% thé tich.

Vi céc chi tiéu truc tiép lién quan dén qué trinh chay nhu trj
sd cetane, viée phéi tron nhién li¢u biodiesel vao lam tang gia tri
nay, tao thuén loi cho sy khoi dong ctia dong co, dong co chay
ém va khi thai chira it thanh ph?m ddc hai hon. Do biodiesel chira
thanh phan la céc alkyl ester ciia acid béo nén c¢6 nhiét do soi cao
dan dén khi phi tron lam ting gia tri nhiét do cat tai 90% thé tich
chung cat. Tuy nhién khac véi diesel, gia tri ndy khong lam ting
kha nang chay khong hoan toan cua nhién li¢u, vi day 1a nhiing
thanh phan dé bi 6xy hoa hon cac hydrocarbon thom. Hon nita gi4
tri ndy van trong pham vi cho phép ctia tiéu chuan hién hanh. Viée
pha biodiesel 1am gidm nhiét tri chdy cua nhién li¢u vi trong nhién
liéu sinh hoc néi chung déu c¢6 thanh phan nguyén tir oxy. Tuy
nhién véi biodiesel tir m& ca thai thi sy giam nay khong dang ké
do ban than loai nhién liéu nay da c6 nhiét tri chay tuong ddi cao.



Véi cac chi tiéu lién quan dén moi truong, dac biét 1a ham
luong lwu huynh, hién nhién ring viéc phdi tron biodiesel vio
diesel dau mo 1am giam déng ké gia tri nay. Py 1a mot tiéu chi
quan trong can xem xét khi sir dung biodiesel, vi ham luong luu
huynh cao trong nhién liéu gay ra rat nhiéu tac hai nghiém trong,
ddc biét 1a sy hinh thanh cac hat 6 nhiém co kich thudc nanomet
di sdu vao hé ho hip cua con ngudi, gdy ra nhiéu tac hai doi voi
strc khoe [23].

Lién quan dén vén d& luu trir nhién liéu, 16 rang khi phdi tron
biodiesel vao diesel dau mo, gia tri diém chop chay da tang Ién,
dam bao tinh an toan trong ton chira nhién liéu. Gié tri diém dong
dac cling dugc cai thién, gitp cho viéc luu trlr va su dung biodiesel
trong diéu kién nhiét do thap duoc dé dang hon.

Két qua thu duoc tir nghién ctru ndy cho thiy, m& c4 thai thu
hoi tir qué trinh ché bién c4 phile 13 mot ngudn nguyén lidu tiém
ning dé san xuét biodiesel voi thanh phan acid béo rét tt dé cai
thién cac tinh nang chay va phat thai ctia nhién liéu. Nguon nguyén
liéu nay cling déc trung bdi gia tri ham lugng acid béo tu do khong
qué cao nén hoan toan co thé ap dung quy trinh tong hop mot giai
doan bang xuc tac kiém, ré tién, don gian nhung cho hiéu suat
chuyén hoa cao (87%).

Chat luong biodiesel B100 tir nguyén liéu md ca thai, ciing
nhu chét luong tat ca cac mau biodiesel dugc phéi tron theo ty 1¢
thé tich khac nhau tir 2 dén 12% véi dau diesel truyén thdng (twong
(g B2 dén B12) duoc danh gia theo quy chuan va tiéu chudn Viét
Nam cho két qua hoan toan trong ngudng cho phép ddi vai moi
chi tiéu. Riéng véi tri s cetane, biodiesel loai nay cho gia tri rét
cao, gitip cai thién dang ké qua trinh chay ciia nhién liéu, giam phat
thai 6 nhiém moi truong. Ham luong luu huynh trong biodiesel
(B100) rét thp nén ciing gop phan lam giam dang ké ham luong
lyu huynh trong cac mau phéi tron, tir d6 dam béo tiéu chudn phat
thdi ctia dong co, déc biét trong diéu kién Viét Nam khi hudéng dén
stt dung bo tiéu chuan phat thai EURO 5 thi tiéu chudn ham luong
luu huynh thap 13 mot chi tiéu can dic biét luu tam.
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K¥ thuét chan doan sot rét tw dong
bang phan tich hinh anh xét nghiém mau
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"Vién Nghién ciru va Pao tao Viét - Anh, Dai hoc Da chng . .
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Ngay nhén bai 1/6/2020; ngay giri phan bién 10/6/2020; ngay nhan phan bién 21/7/2020; ngay chip nhan ding 28/7/2020

Tom tiit:

S6t rét (SR) 1a mt bénh truyén nhiém de doa tinh mang con ngudi do ky sinh trung (KST) Plasmodium gy ra, lay
truyén qua vét ddt cia mudi Anopheles bi nhiém bénh. . K¥ thuat phd bién nhét trong phat hi¢n KSTSR 1a xét nghiém
mau thong qua lam kinh mong dugc nhudm Giemsa rdi soi trén kinh hién vi quang hoc. Tuy nhién, phwong phap soi
tren kinh hién vi thuong ton nhiéu thoi gian, Kkét qua phan tich phu thugc nhiéu vao kha ning cua ngum doc mau va
rit khé dé kiém chirng lai. Nhiéu nghién ctru dua trén suw hd tro cia thi gidc may tinh da dugc dé xuét nhim thay thé
k¥ thuéat chin doan nay. Thong qua bai téng quan dwéi day, cac tac gid trinh bay vin tit nhirng két qua dién hinh vé
cac hudng phat trién gf‘ln day trong linh vuc may tinh nhiam hd trg chin doan KSTSR. Qua trinh chin doan va xac
dinh bénh SR bao gdm: chuin héa hinh inh, phan tich té bio mau va KST, trich xuit va phan loai cac tinh niing

dac trung ciing dugc gidi thi¢u trong bai bao. Cudi cung, cac tac gia thao luin cac thach thirc dang ton tai ciing nhw
deé xuat cac hwéng nghién ctiru nham rng dung phuwong phap chan doan tu djng KSTSR & Viét Nam.

Tir khéa: hong ciu, ky sinh trang sot rét, phan loai, vét mau.

Chi 56 phdn logi: 2.6
Gidi thiéu

Bénh SR ¢ nguoi 1a can bénh truyén nhiém do KST thudc chi
Plasmodium gy ra. KST xAm nhdp vao méu qua vét dot ciia mudi
cai Anopheles. Nguoi nhiém bénh thuong c6 nhing trigu chimg
SR dién hinh nhu ¢n lanh, st, &6 md héi [1]. DBé chan doan bénh
SR ciing nhu x4c dinh sy hi¢n di¢n cua KST trong co thé nguoi
bénh, cic co quan y té thudng thuc hién mot ki thuat co ban, ¢b
dién goi 1a xdc dinh hinh thai cia KSTSR. Ky thuat nay dua trén
phuong phap Romanovski, bao gom cac budc: (i) thu thap tiéu
ban lam mau v6i hai vét mau mong va day, (ii) tiéu ban dugc dem
nhudém Giemsa, (iii) soi tiéu ban dudi kinh hién vi quang hoc dé
x4c dinh miu méau ¢6 bi nhiém KSTSR hay khong [2].

Nhuoc diém cia cac k¥ thudt xac dinh hinh thé KSTSR 1a két
qua khong khach quan va phu thugc vao trinh d9, kha nang cua k¥
thudt vién. Cac ky thuat vién khong thuong xuyén thyuc hi¢n cong
viéc xét nghiém hodc khong tham gia cac khoa dao tao dinh ky
c6 thé quén hinh thé ciia KSTSR, dan dén tinh trang két qua xét
nghiém kém chinh xac. Tuy nhién, véi tinh trang thiéu thiét bj chan
doan hién dai, dac biét tai cac bénh vién dia phuong quy mo nho,
thi phuong phap chan doan xét nghiém KSTSR nay van c6 nhiing
gi4 tri nhat dinh.

Phuong phép phén tich hinh anh té bao mau c6 hd trg cia méay
tinh d@ mé ra mot hudéng mai dé phat hién som bénh SR, khéc
phuc duoc nhuge diém cua phuong phap soi mau tiéu ban mau trén
kinh hién vi thu cong. Dya trén phan tich va tong hop cac nghién

‘Tac gia lién hé: Email: quy.nguyen@vnuk.edu.vn
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ctru gan day cua viée xir Iy va nhan dién hinh anh (thi gidc may
tinh), bai bao ndy cung cép cho cic nha nghién ctru dang quan tim
t6i phuong phap chan doan SR bang phén tich hinh anh té bao méau
nhitng kién thirc co so. Céc ndi dung chinh trong bai tong quan
nay gf”)m: téng quan vé bénh SR; thuc trang nhiém SR & Viét Nam;
ky thut chin doan b¢nh SR ding kinh hién vi; kién thic chung
vé chan doan SR bang phan tich hinh anh te bao mau; tom tat két
qua dién hinh cac nghién ctru phat trién gin day g dung hd tro
méy tinh dé phan tich hinh anh té bao méau va chan doan SR; thach
thirc dang ton tai va huéng nghién ctru ing dung trong tuong lai
tai Viét Nam.

Tong quan vé bénh SR
Diic diém chung vé bénh SR

SR 1a mot can bénh phd bién ¢ cic qudc gia thude khu vire
nhiét d6i va can nhiét déi. Do tuong méc bénh SR khong gidi han
nhém tudi. C6 3 yéu t6 lién quan dén sy lay truyén cua bénh SR:
mam bénh (KSTSR); vector truyén bénh (mudi truyén bénh SR);
khéi thy thé (nguoi binh thuong mang mam bénh). S6 ca nhiém
bénh va mitc d6 1y lan bénh SR ¢ mdi khu v phu thude vao diéu
kién moi trudng nhu: lugng mua, khu vire mudi sinh san va sy hién
dién cuia cac loai mudi mang mam bénh. Bén canh d6, cac yéu t6
x4 hoi ciing it nhidu anh huong dén sy 14y lan KST va c6 thé khién
dich bénh bung phat. Tily thugc vao diéu kién ty nhién 1an diéu
kién xa hoi, & mot s6 khu vue, nguoi ta ghi nhan s6 ca méc bénh
SR 6n dinh quanh nam, trong khi d6, & mot s6 vung khdc, dich SR
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Abstract:

Malaria caused by Plasmodium parasites is a life-
threatening disease in humans, transmitted through
the bite of an infected Anopheles mosquito. The most
common technique for detecting malaria parasites is
Giemsa stained blood smear on optical microscopes.
However, conventional microscopy has proved inefficient,
because this technique is often time-consuming while the
results of the analysis are dependent on the technical’s
level and difficult to reproduce. Many studies have
been proposed to replace diagnostic techniques based
on the support of computer vision. In this review, the
authors briefly presented the typical results of recent
developments in the computer field to support the
diagnosis of malaria parasites. The process of diagnosis
and identification of malaria parasites, which included
image standardisation, segmentation of blood cells and
parasites, feature extraction and classification of specific
features, was also introduced in this paper. Finally,
the authors discussed existing challenges together
with proposing research directions to apply automatic
diagnostic methods of malaria parasites in Vietnam.
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xdy ra theo mua va thuong bung phat vao mua mua [1, 3].

Tac nhan gdy bénh SR dugc xac dinh 1a KST thudc chi
Plasmodium. Chi nay c6 hon 170 loai gdy bénh trén dong vat co
v, ludng cu, chim va bo sat, trong d6 5 loai gdy bénh trén nguoi
(hinh 1). O Viét Nam, 3 trong s6 5 loai nay da dugc phat hién va P
falciparum chiém ty 1¢ gdy bénh cao nhét (80-85%). Vector truyén
bénh SR d4 dugc xac dinh 1a mudi Anopheles thudc ho Culicidae.
Trén thé gidi, co trén 420 loai mudi thudc gidng Anopheles, trong
d6 khoang 70 loai 1a gdy bénh trén ngudi. Cac khu vue khac nhau
¢ céc loai vector truyén bénh SR khéc nhau. Tai Viét Nam, tinh t6i
thoi diém hién nay, 59 loai Anopheles da dugc phat hién, trong do
¢6 3 loai truyén bénh chinh 1a Anopheles minimus (An. minimus),
An. dirus va An. sundaicus (nay 14 An. epiroticus). An. minimus
phin b6 chu yéu [y mién Bic, trong khi do An. dirus tap trung chu
yéu ¢ khu vuce mién Trung, dac biét la ¢ Tay Nguyén [1, 3-5]. Nguoi
14 6 chira KSTSR duy nhat ctia bénh SR ¢ nguoi (bénh nhan, nguoi
binh thuong mang KST). Tuy nhién, mdi ddy & Malaysia, nguoi ta
da phat hién mot ca ngudi nhiém KST tir khi [6].

Ring L Trophazoite

Stages
Species

Schizont Gametocyte

P. faiciparum

P. vivax

P. malariae

P. ovale

P. knowlesi

Hinh 1. Hinh thé cac loai gay bénh trong chi Plasmodium.

Thoi gian 0 bénh - thoi gian bt dau tir lic mudi mang KSTSR
d6t ngudi dén khi nguoi do co triéu chimg bénh SR - tiy thudc vao
loai KST nhiém véo co thé: P. falciparum 9-14 ngay, trung binh 12
ngay; P. vivax 12-17 ngay, trung binh 14 ngdy. Déi véi céc truong
hop nh1em bénh do truyén mau, thoi gian i bénh it hon vai ngay
tly theo s6 lugng KSTSR hién dién trong mau truyén vao. Vé 1am
sang, bén canh cac bénh nhan biéu hién triéu ching dién hinh, thi
nhing truong hop sot khong dic trung, chua duge xét nghiém mau
hodc két qua xét nghi¢ém am tinh nhung c6 4 biéu hién sau van bi
nghi ngd nhidm SR: (i) sbt trén 37,5°C hodc cd sot trong 3 ngdy
tro lai; (ii) khong gidi thich dugc tinh trang bénh béng cac bénh ly
gy st khac; (iii) dang cur tri hodc di chuyén gan khu vuc c6 SR
trong thoi gian 9 thang gan déy; (iv) dang diéu tri SR trong vong
3 ngay [2].
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KSTSR c6 thé phat trién theo hai hinh thire: v tinh hodc hitu
tinh. Trong hinh thirc v tinh, chu ky phat trién ciia KST dugc
tinh tir thoi diém mudi nhiém KST dét nguoi. Ching xam nhap
vao gan qua dudng mau, phat trién trong t& bao gan, sau d6 pha
v& t€ bao gan trd lai duong mau, dong thoi gidi phong thém cdc
KST non (hinh 2). KST non di vao hong cau, tiép tuc sinh truong,
pha v& hong cau va giai phong thém nhiéu KST non din dén con
SR. Mot s6 phat trién thanh giao bao duc va cai. Giao bao c6 thé
truyén sang co thé muSi khi mudi hit mau ngudi, tro thanh giao
tir duc va cai, phat trién theo chu ky hitu tinh trong da day mudi,
tao ra cac thoa tring. Thoa tring theo tuyén nudc bot mudi ¢6 thé
lay truyén bénh SR cho nguoi bi mudi dbt. Sau 2-3 ngay tir con sot
dau tién, giao bao xuat hién trong mau bénh nhan nhiém P, vivax,
P. malariae hodc P. ovale, va sau 7-10 ngay néu bénh nhan nhiém
P, falciparum [1, 3].

Xam nhap
vao té bao gan Xam nhap vao

" — T, ¢ biomau (héng ciu)
LS

Mudi truyén bénh thir 2

r . R
VONG BOI CUA
KY SINH TRUNG
SOT RET

Nguai bi nhiém’ w
dau tien
-
¥

Ngudi nhiém
thir 2
Mudi truyén
bénh dau tién

Hinh 2. Vong d&i cua KSTSR.

Bin than nguoi bénh ciing 1a nguon lan truyén bénh SR. P
vivax va P. ovale ton tai ¢ trang thai ng trong gan co thé lam tai
phét bénh SR sau nhiéu thang, thdm chi lén dén 36 thang sau.
Nhing bénh nhan khong diéu tri ding quy cach cling c6 thé mang
KSTSR trong co thé vai nam, cu thé 1a 3 nam dbi voi P. malariae,
2 ndm ddi v6i P, vivax va 1 nam déi véi P. falciparum. Mau dy trix
c6 chtra KSTSR con kha ndng gay b¢nh SR cho ngudi nhén trong
thoi gian 1 thang [1, 3].

Bénh SR lan truyén theo 4 phuong thirc: mudi dét (phuong
thirc chu yéu) truyén méau c6 chira KSTSR, me truyén qua con khi
nhau thai bj ton thuong (hiém), tiém chich bang ong tiém c6 dinh
mau mang KSTSR. Chinh vi vdy, phong chong mudi, tac nhan
trung gian truyén bénh 1a con dudng chinh dé ngin ngira va lam
giam sy lay truyén bénh SR. Cac bién phap can thi¢p nham phong
chdng tac nhan trung gian truyén bénh trong mot khu vue cang pho
bién, kha nang bao vé cong déng tai khu vue d6 khoi dich bénh SR
cang cao. To chire Y té thé gidi (WHO) ciing dua ra khuyén cao
v6i nhimg ngudi c6 nguy co mac bénh SR nén thuc hién bién phap
phong chong vector truyén bénh SR (mudi SR). Hai hinh thirc
phong chong mudi SR hiéu qua nhét trong cac bién phap 1a nga
man c6 tam héa chét diét mudi va phun ton luu trong nha [1, 3, 7].

Tinh hinh nhiém bénh SR va khing thuéc ¢ Viéet Nam

Bénh SR van la mot van dé y té nhan dugc nhiéu quan tim
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clia cong dong, khong chi riéng Viét Nam ma & nhiéu qudc gia
khéc. Theo s6 liéu bao cao vé SR cua WHO, ndm 2015 wdc tinh
trén toan thé gidi c6 trén 200 tri¢u ngudi mic SR va 438.000 ca tir
vong vi SR. Bénh SR ton tai & 91 nudc v6i hon 3 ti ngui trén toan
thé gidi van dang bi de doa boi SR, chi yéu ¢ chau Phi va Dong
Nam A. Riéng tai cac qudc gia Dong Nam A, udc tinh ¢6 20 trigu
nguoi bénh SR va 32.000 ngudi da chét vi cin bénh nay [1]. Viét
Nam ndm & khu vuc nhiét d6i, c6 diéu kién tu nhién thuan loi cho
st phat trién ctia mudi. O Viét Nam, tinh dén ndm 2015 ¢6 téng
cong 6.207 ngudi nhiém bénh SR va 1 ca tit vong, ty 16 KSTSR
tap trung cao nhat tai cac tinh mién nai va gidp ranh khu vuc bién
giéi nhu Binh Phudc, Gia Lai, Ninh Thuan, Pic Nong, Khanh
Hoa, Phu Yén, Dik Lik, Quang Binh, Kon Tum, Binh Thuéan. Gén
day, KSTSR khang thudc, mudi SR khang hoa chét, tinh trang
giao luu cta ngudi dan thude khu vuc bién giéi va di dan bién
dong 16n gilta cac vung luu hanh bénh SR khién cho ching KST P
Jfalciparum da khang thude lan truyén, dic biét 13 tai bién gidi cac
qudc gia Campuchia, Thai Lan, Myanmar, Viét Nam, Lao. Tét ca
diéu nay co thé de doa c4c thanh qua va lam that bai muc tiéu loai
trir SR, khién dich SR tr6 lai v6i dién bién phrc tap hon [3, 7, 8].

Ky thuat chan doan SR

Theo khuyén cao ciia WHO, tat ca cac truong hop co nghi ngd
méc bénh SR phai dugc xac nhan bﬁng xét nghiém chén doan KST
(xét nghiém chan doan nhanh hofc xét nghiém méau mau bang kinh
hién vi) sau d6 méi didu tri [9]. Nhiéu k¥ thudt di duoc nghién
ctru phét trién va img dung dé chin doan SR nhu phan tich tiéu
ban lam mau c6 nhugm Giemsa, xét nghiém chan doan nhanh phét
hién khang nguyén hodc xét nghiém bang ky thuat sinh hoc phan
tir (PCR hodc real-time PCR)... Tuy nhién, xét nghi¢m lam méu
nhuém Giemsa trén kinh hién vi van duge coi 1a mot tiéu chuan
vang dé x4c nhan bénh SR.

Chin dodn bang kinh hién vi

WHO cung cép chi tiét huéng dan xét nghiém lam mau nhudm
Giemsa trén kinh hién vi dé xac dinh bénh SR. Bo quy trinh nay
ciing dugc dé cap trong “SO tay xét nghiém bénh truyén nhiém”
ciia BY Y t [2]. Nhuom mau Giemsa 1am néi bat hinh thé KSTSR
du6i kinh hién vi khi so sanh voi hf”)ng cz‘iu, bach céu, tiéu cau.
Sau d6, cac vat thé dugc nhudém mau c6 thé duoc chia thanh hai
nhém, tirc 1a KST va khong KST. Phuong phap nay ¢6 wu diém 1a
phan biét dugc cac loai thudc chi Plasmodium, dinh Iugng KST,
quan sat dugc cac giai doan vo tinh cta chung cling nhu chi phi
vét liéu thap. Tuy nhién, mot s yéu diém van con ton tai. Két qua
xét nghiém phu thudc vao k¥ nang va trinh d¢ chuyén mon cua ky
thuat vién. Do do, mot hé théng phan tich hinh dnh lam mau c6 ho
tro tr mdy tinh s€ cai thi¢n dang ké hiéu qud, han ché duoc van dé
phu thugc ctia két qua vao ki nang chuyén mén cua ky thudt vién
dé chan doan chinh x4c hinh anh mau.

Chin dodn bang ky thudt sinh hoc phan tir (PCR va real-
time PCR)

Cac k¥ thudt chan doan phan tir nhu PCR va real-time PCR
(PCR dinh lugng) dugc nghién ctru va dp dung ngdy cang nhiéu
dé chan doan bénh SR. K¥ thudt nay dya trén viéc nhan di¢n va



khuéch dai trinh tu dic hiéu cua chi Plasmodium trong mau mau
cua bénh nhan, do d6 c6 do nhay cao hon cac phuong phép khac
[10]. K§ thuat PCR c6 thé phan biét P. falciparum va P. vivax, do
d6 hé trg viée khao sat sy phan bd cuia hai loai KST gy bénh nay
[11]. Nested PCR (PCR 16ng) con dugc nghién ciru dé phan biét
cac dong KST thong thuong va cac dong mang gene khang thude
nhim ting hiéu qua cho viéc x4c dinh va diéu tri bénh SR ¢ bénh
nhén ciing nhu kiém soat tinh trang lay lan ctia dich bénh [12]. Tuy
nhién, cac ky thuat nay doi hdi trang thiét bi hién dai ciing nhu thao
téc ti mi, chinh xac dé giam thiéu nguy co lay nhiém chéo, dan dén
két qua khong chinh xac.

Chiin dodn thong qua hé tre ciia mdy tinh

May tinh dong vai tro quan trong trong nhiéu Gmg dung chin
doan y té nhu X-quang ky thuat s, chup cong huong tir (MRI),
chup cat 1op dién toan (CT-scan), siéu am va nhiéu (mg dung khac.
Chan doan SR thong qua hd trg cia méy tinh 1a mot ky thuat chan
dodn dua trén co s st dung thi gidc may tinh dé thu thap thong
tin tir hinh anh kinh hién vi va ap dung phuong phap hoc may dé
phan tich ket qua. N6 ¢6 thé dugc st dung dé ho tro cac phuong
phép truyén thong hodc phat trién thanh mot k thuat chan doan
hoan toan ty dong, thay thé cho viéc kiém tra bang kinh hién vi
thit cong. Phuong phap nay nhan dugc nhiéu quan tm nghién ciru
nhim cung cép giai phap phat hién KSTSR nhanh chéng va chinh
xdc. Tek va cs [13] da trinh bay téng hop céc tai liéu danh gia nhim
dé xuat quy trinh chan doan SR ty dong dua trén thi gidc may tinh
bing hinh dnh cia miu mau trén lam kinh. Mot h¢ thong chan
doan SR tu dong co thé duoc thiét ké dya trén hiéu biét chuyén
mon vé chin doan (kién thirc vé huyét hoc) va ap dung cac kién
thire d6 vao cac thuat toan xtr Iy hinh dnh va nhan dang mau. Vé
nguyén tic, hé thdng nay co thé phan biét duoc té bao bi nhidm
KSTSR va cac thanh phan méu khoe manh. Nhin chung, c¢6 5 budc
chinh dé phan tich hinh anh hién vi la: thu nhan hinh anh, tién xt
1y, phan doan, trich xuat va phan loai tinh nang [13].

Thu nhdn hinh dnh: hau hét cac nghién ctru vé phat hién SR
da dugc thuc hién trén hinh anh phét mau mong; trong khi d6 chi
¢6 mot vai nghién ciru st dung hinh anh phét méau day. Theo Ross
va cs [14], hinh anh thu duoc cua cac lam kinh mong tir may anh
két ndi dién tich (CCD) vdi do phong dai 4X két ndi véi kinh hién
Vi dé ph(')ng dai 1000X. Hinh énh duoc luu trlr ¢ dinh dang JPEG
trinh tuong tu dd dugc ghi nhan ¢ mot s0 nghién ctu khac trong
d6 hinh anh dugc thu nhan tir may anh két noi dién tich (CCD) VOI
kinh hién vi. Bén canh do, hinh anh lam kinh ciing dugc tai xudng
tir céc trang web c6 san mién phi aé phuc vu cho myc dich nghién
ctru. Gitonga va cs [15] da thu duoc hinh dnh phét mau mong tir
Trung tam Kiém soat dich bénh Hoa Ky (CDC) va Vién Nghién
ctru y té Kenya (KEMRI).

Cac xu ly chudn bi: muc dich chinh ciia budc tién xt ly 1a tao
ra hinh anh ¢6 d¢ twong phan cao, do nhidu thap dé xu ly trong
budc tiép theo. Nhimg thay doi mau cta vét mau do didu chinh
méy anh, hay do viéc chiéu sang hinh dnh kinh hién vi s& gy kho
khan trong qua trinh phan loai cac té bao méau. Nguyén do la kho
¢d thé xtr 1y cac phan doan thich hop cta cac vat thé c6 mau sic
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khé giong nhau. Cac phuong phap khéc nhau da dugc dé xuat dé
xtr 1y céc van dé tién xir 1y [16] nhu chiéu sang, giam nhidu... Vide
két hop cac bg loc khac nhau ciing ¢ thé giam hiéu tmg chiéu sang
tlr ca hai médt kinh hlen vi va camera. Céc giai phap b loc khac
nhau d duoc d& xuét bai cic nha nghién ciru dé giai quyét cac vin
& tang cuong do nét va nhiéu trong chan doan SR ty dong [17].
Mic du cac ky thudt nay it nhiéu khic phuc duogc van dé vé anh
sang, nhung yéu td con ngudi van lién quan dén viéc chudn bi cic
lam kinh mau va gian tiép anh huong dén chét lugng hinh anh. Céc
ky thuat f[ién xtr Iy duoc sir dung bdi cac nha nghién ctru khéc nhau
trong chan doan SR tw dong dugc tom tit trong bang 1.

Bang 1. Ky thuat tién xt& ly hinh anh dwoc ap dung trong nhiéu
nghién ciru.

Tai liéu tham khao Ky thuat tién xir Iy Nhan xét tac dung

P. Rakshit va K. Bhowmik B0 loc Wiener Dugc sir dung ¢ loai bo mo

[16] trong hinh anh do chuyén dong
tuyén tinh hodc quang hoc
khong tap trung

M.I. Khan va cs [18] B loc thong 1h5ip Loai bo cac thanh phén lap lai

N.E. Ross va cs [14], C. Di B9 loc hinh thai Hitu ich dé loai bo cac dic
Ruberto va cs [19], F.B. Tek diém khong mong mubn trén
va cs [20], Diaz va cs [21], hinh anh

M.-H. Tsai va cs [22]

A.S. Abdul-Nasir va cs [23] Tang cuong do twong phan Hiru ich dé ting do twong phan

dua trén k thuat bién doi toan  cta hinh anh
cuc va bien doi tuyen tinh d

tuong phan

Can bang biéu do thich tng
hodc can bang biéu do cuc bo

S.W. Sio va cs [17], C. Di
Ruberto va cs [19], Purwar
va cs [24], Sheeba va cs [25],
Punitha va cs [26]

Hiéu qua cho hinh anh c6 do
phan giai thap

Kaewkamnerd va cs [27], B loc Laplacian Dugc sir dung ¢ 1am sic nét

S. Savkare va S. Narote [28]

cac canh trong hinh anh

M.I. Khan va cs [18],
N. Ahirwar va cs [29]

Loc khong tuyén tinh: SUSAN

Hitu ich cho viéc loc nhiéu, tim
canh va tim goc

Loai bo nhiéu Gaussian dé bao
toan céc canh.

Das va cs [30] Bd loc trung binh hinh hoc

Higu qua dé loai bo nhidu
Gaussian

Somasekar va cs [31] B6 loc thong thép Gaussian

Phdn tich té bao mau va KST: phan tach dugc dinh nghia 1a
qua trinh phan ving mot hinh anh thanh mét tap hop cac vung
khong chong 1ap ma lién két toan bo hinh anh. Trong quy trinh
chan doan tu dong dé phan loai céc loai KSTSR, giai doan quan
trong va kho khan nhat 1a phan tach chinh xac hinh anh phét mau
thanh cac yéu t6 khac nhau nhu héng cau, bach ciu, KSTSR va
phan doan ¢6 KST két hop voi hong ciu. Dé trich xuat hong cau
bi nhidm bénh, trude tién can xac dinh chung duya trén sy két hop
hinh 4nh cia KSTSR va hong cdu, sau d6 phan tach chiing khi
nén. Phan chia té bao c6 thé duoc tién hanh theo hudng quy nap
hodc suy dién. Trong quy nap, cac ddi twong nhuém mau duoc
dinh vi déu tién béng cach str dung cac gia tri cuong d mau, sau
do cac vung chira mau dugc phan tich. Nguoc lai, theo phuong
phép suy dién, hinh anh trudc tién dugc phan tach khoi nén va tién
canh, sau d6 di twong nhudm mau méi dugce phan tach [13]. Phan
tach day du c6 thé dan dén phat hién va phan loai KSTSR mét cach
hiéu qua. Qué trinh phan tach dé phét hién hong cau va KST duoc
thé hién trong hinh 3.

o1



(A)

Hinh 3. Hinh anh phan tach cta phét mau. (A) Hinh géc, (B) Phan

s Khoa hoc Ky thuat va Céng nghé

doan héng cau, (C) KSTSR.

Céc nghién ctru véi cac k¥ thudt phan tach khac nhau duge tom

tit trong bang 2.

Bang 2. K§ thuat phan tach té bao mau va KST.

Tai liéu tham khao

K§ thuit phan tich

Chi thich

S.W. Sio vacs [17]

Cich tiép can dua trén quy
thc (phat hién vién anh, lién
két vién anh va tach cum)

Rét hiéu qua cho viéc phan tich
hinh anh bi chong chéo nhung
thong tin hinh dang c6 thé bi
bop méo

M.I. Khan va cs [18], N. Ahirwar
va cs [29], Das va cs [30]

Dénh déu kiém sodt lan
giap ranh v6i phuong phap
hinh thai

Hiéu qua cho phén tach 1 bao
chdng lap va co thé that bai voi
phan téch té bao ¢6 phan khuc
chong l4p cao

Tek va cs [20]

Xir ly hinh théi trén anh

Hitu ich trong diéu kién chiéu sang
khong dong deu

A.S. Abdul-Nasir va cs [23]

Phan cym K-mean

Thu dugc nhidu ving dong
nhat hon

Purwar va cs [24]

Phan khic Chan-Vese

Khong hitu ich cho phan tach té
bao chong chéo

M.-T. Le va cs [32],
K. Chakrabortya va cs [33],
L.B. Damahe va cs [34]

Ngudng biéu do Zack

Panh gia céc gia trj ngudng t5i uu

Gual-Arnau va cs [35],
V. Makkapati va cs [36]

Phén doan co s¢ dudng vién
hoat dong

Han ché néu hinh anh chira nhiéu
doi tuong chong chéo

R.R. Devi va cs [37)

Bién ddi lan giap ranh

Hoat dong 16t cho céc ddi tuong
chong chéo

L. Zou vacs [38]

Bién ddi tron Hough

Yéu céu kién thirc can thiét vé ban
kinh cua té bao mau

Kale va cs [39-42]

Ty 1¢ goc vong

Chi hiru ich cho hinh tron

M.L. Chayadevi va G. Raju [43]

Phén doan co s quy tic moy

Thiét ké co so quy thc rit phirc tap

S. Suryawanshi va V. Dixit [44]

Ngung phén phéi Poisson

Khong higu qua cho phan tich té
bao chdng l4p

Yunda va cs [45] Do ddc hinh thai va Khéng phu thudc gié tri ban dau
K-Median clia K
Sheeba va cs [25], S. Savkare va Ngudng Otsu Phan loai céc diém anh thong qua

S. Narote [28], H. Lee va Y. Chen
[46], J. Gatc va cs [47], Anggraini
vacs [48]

gid tri ngudng t6i uu

Somasekar va cs [31], J.E. Arco
va cs [49], S.F. Toha va UK. Ngah
[50], Prasad va cs [51], I. Suwalka
vacs [52], N. Linder va cs [53]

Xac dinh ngudng dya trén
biéu do Histogram

Lua chon ngudng 14 rit quan
trong, lya chon sai co thé dan dén
phan tach sai vi tri

M.-H. Tsai va cs [22], Y.-W. Hung
va cs [54]

Phuong phap nhan dién theo
vung hinh anh

Phuong phap nhanh va dang tin
cay, cho hinh anh dong nhét, tuy
nhién ky thuit nay khong nhét
quan khi hinh anh ¢ do bién
thién lon

P. Rakshit va K. Bhowmik [16],
S. Jalari va B.E. Reddy [55],
B. Maiseli va cs [56]

Thuét toan phét hién vién

Cho hinh anh c6 d¢ tvong phan
cao hon gitra cac doi tuong

Trich xudt cde tinh ndng quan trong: trich xuat tinh nang 14 qua
trinh thé hién hinh anh & dang khong truc quan. Budc nay khong
thé thiéu trong hau hét céc giai thuat xir Iy hinh anh, boi vi né danh
dau budc chuyén tir hinh anh sang biéu dién dit liéu khac (ma tran
s0) [57]. KSTSR va céc thanh phan dugc nhuém mau khéc 1a cac
dbi tuong linh hoat vé6i céc bién thé 16n vé hinh dang, kich thude va
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hinh théi. Thong tin mau sic co gi tri nhung khong du dé phan biét
giita cc vt thé nhuom mau khac va KSTSR va ca trong cac loai
khéc nhau. Céc dic diém ndi bat gitip phan biét té bao binh thuong
hay té bao nhiém bénh duoc xac dinh 1a bo tinh nang. Hau hét cac
nghién ctru da bao céo ca két chu ciing nhu céc dic trung hinh hoc
dé mo ta cac giai doan nhiém SR.

Céc dac trung hinh hoc: dic diém nay rat quan trong doi voi
viéc nhan dang cac hinh anh phurc tap, nhiéu nha nghién cuu da
st dung chung dé nhan dang KSTSR. Dién tich va chu vi la cac
tinh nang dugc s dung dé thé hién kich thudc cua céc 0, trong khi
céc tinh nang hinh dang co6 thé dugc nhom lai dua trén khu vyc va
ranh gi6i. Dé trich xudt cac tinh nang, hinh anh 6 dugc chuyén doi
thanh hinh anh nhi phén, trong d6 cac diém anh & mdi 6 dugc biéu
thi bing gia tri khac 0. Trong bdi canh chan doan ty dong KSTSR,
céc dic diém hinh hoc dugce dung dé phan chia cac loai KSTSR va
giai doan song cua moi loai lién quan dén hinh dang ctia KST. Tuy
nhién, cc dic diém hinh hoc khong dugc su dung aé phan loai
hong cau bi nhiém va hong cau khong bi nhiém.

Dic trung két cu: két cau ciia mot hinh anh mo ta sy phan b6
vé mit khong gian dya trén cuong do hodc mau sic trong mot khu
vuc cu thé. Két cdu cia mot té bao hong cau khoe manh cho thay
cuong do dong déu trén bé mit té bao dudi hinh anh hién vi. Cac
dgc diém két cdu duoe thao luin bén dudi duoc sir dung dé xdc
dinh xem céic hdng céu c6 bj nhiém KSTSR hay khong va phan logi
chung thanh hai 16p (bi nhiém hoac khong bi nhlem) Tuy nhién,
viée phén loai cac loai KSTSR va giai doan song cua chung bing
cach chi sir dung céc dic diém két cau khong dé dang. Pé phan
loai céc loai KST, cac dac trung hinh hoc phu thugc giai doan séng
duogc str dung cung vai dac diém két ciu va mau séc. Két cau hinh
anh dugc mo ta tot boi cac thudc tinh nhu sy dong nhat, hinh dang
don gian, bé mit tho nham va déu dan.

Céc dic trung duoc sir dung trong phan tich té& bao hong cau co
thé dugc nhom lai thanh cac dang dac trung hinh hoc va dac trung
két cau nhu trong bang 3.

Bang 3. Cac dic tinh dé phan loai héng cau va KSTSR.

Tai ligu tham khao bic diém Tinh ning dic trung

N.E. Ross va cs [14], L. Gitonga va cs [15], C. Di Dic trung hinh hoc  Dién tich, chu vi, ty I¢ dién

Ruberto va cs [19], Das va cs [30], R.R. Devi va cs tich, dién tich 10i, do thn, yéu t

[37], H. Lee va Y.-PP. Chen [46], F.B. Tek va cs hinh thirc, khoanh khéic, 6 nén,

[20, 58], S. Savkare va S. Narote [28, 59], 0 1éch tam, s thuy, do tron,

S. Raviraja va cs [60], S.K. Kumarasamy va cs [61] huéng, hinh chir nhdt, ddi ximg,
d9 doc va d gian dai

L. Gitonga va cs [15], M.L. Khan va cs [18], Diaz Dic trung Gid tri trung binh, phuong

va cs [21], Das va cs [30], Gual-Arnau va cs [35], két cAu hodic sai, do 16ch chuén (standard

M.L. Chayadevi va G. Raju [43], Yunda va cs [45], miu sic deviation), sai 56 trung binh

H. Lee va Y.-PP. Chen [46], F.B. Tek va cs [20, 58],
S. Savkare va S. Narote [28, 59], S. Widodo [62]

binh phuong (mean squared
error), chat lugng hinh anh va
mau sic

Phdn logi: qua trinh phan loai trong chén doan SR ty dong
thuong duoc 4p dung cho hai muc dich: dé quyét dinh lidu hong
cau co bi nhiém hay khong va dé phan loai cac loai KSTSR ciing
nhu giai doan séng ctia chiing. Danh sach cac thuat toan phan loai
dugc sir dung boi cac nghién ciru da cong b6 dé phan loai cac té
bao bi nhidm bénh hodc giai doan sng va cac loai KST duoc mo
ta trong bang 4.
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Bang 4. Toéng hop céac ky thuat phan loai khac nhau.

Tai liéu tham khio

N.E. Ross va cs [14], M.I. Khan va cs [18],
FB. Tek. va cs [20], M.L. Chayadevi

va G. Raju [43]

L. Gitonga va cs [15], Yunda va cs [45],

H. Lee va Y.-P.P. Chen [46]

Ky thudt phan loai Ghi chi

Khéc phuc nhimg han ché cia mang
mot 16p

Back propagation neural network
(BPNN)

Artificial Neural Network (ANN) Hiéu sudt va d chmh Xdc cta phan
logi phu thude vao chu tric mang va s

lugng diu vio

Phén cum K-means 14 thudt toan hoc
khéng giam sat (unsupervised learning).
K thudt nay trich xuat dugc nhimg
thong tin quan trong dya trén méi lién
quan giia cdc diém dir ligu

Purwar va cs [24] Phan cum K-mean

Das va cs [30] Naive Bayes Naive Bayes c0 thoi gian hudn luyén va

kiém tra rat nhanh

S. Suryawanshi va V. Dixit [44] Viée tinh todn khoang cach ¢o thé phy

thudc vao timg loai dir ligu.

Cay quyét dinh s dung khoang
cich Euclide

S.P. Premaratne va cs [63] Feed Forward neural network Céc node duge két nm mdt chidu duy
nhat tir du dén cudi ma khong co suy

Tudn nguoc lai

Diaz va cs [21], Gual-Arnau va cs [35],
F.B. Tek va s [20, 58], L. Malihi va cs [64]

K-nearest neighbors classifier (KNN)  Phan loai K lan can (K-nearest neighbors
classifier) 1a mot thudt toan ¢ gidm sat

(supervised learning)

Diaz va cs [21], Das va cs [30],

M.L. Chayadevi va G. Raju [43], N. Linder
vacs [53], S. Savkare va S. Narote [28, 59],
S.K. Kumarasamy va cs [61], S. Widodo [62],
L. Malihi va cs [64]

F.B. Tek. va cs [20], L. Malihi va cs [64]

May vector hd trg (SVM) co the 1;'1m
viée voi dir liu gan tach biét tuyen tinh
nhu md hinh hdi quy logistic

Support Vector Machine (SVM)

Ham phén 16p tuyén tinh cia Fisher
(Fisher linear discriminant - FLD)

FLD la phong phép giam chiéu di liu
mi vin gilt lai nhing djc tmg quan
trong nhat cho viéc phan loai.

L. Malihi va cs [64] Hitu ich trong cc truomg hop lugng mau

it nhung lai ¢6 nhiéu dic trung

Phén loi trung binh gan nhét
(Nearest mean classifier)

Két luan

Bai tong quan nay gi6i thiéu mot s6 ky thudt trong chan doan
tu dong bénh SR duya trén phan tich hinh anh té bao mau. Trong
d6, diém lai vén tit cc thuat toan, ki thuat va phuong phap nhan
biét KSTSR qua phén tich hinh anh c6 sy hd tro cia may tinh va
chi ra nhiing han ché hién c6. Pé thuc hién chan doan SR qua hinh
anh vét mau trén lam kinh, hé théng chén doan tu dong doi hoi
5 giai doan quan trong 1a thu nhan hinh anh, tién xi Iy hinh anh,
phan doan KST, trich xuit va phan loai tinh niing véi kha ning xac
dinh sy hién dién ctia KSTSR trong mau méu béng cach phan biét
gitra cac vat nhuom mau khong phai KST (hong cau, bach cau, tiéu
cau) va KSTSR. bé xac dinh nhiém tring néu mau mau dugc chin
doan l1a duong tinh, can thyc hién mot qua trinh bd sung xac dinh
cac giai doan phat trién KSTSR va bénh bing cach phan biét cac
loai KST va cac giai doan phat trién cua ching. Tuy nhién, phan
16n cac nghién ctru phan tich hinh anh dé chan doan SR hién tai
chua dép (g dugc cac yéu cau néu trén. Diéu ndy ciing mo ra co
hoi cho cac nha nghién ciru cai tién cc ky thuat ngay cang tot hon.

Gan ddy, (mg dung tri tué nhan tao (AI) vao y khoa la mot
trong nhitng linh vuc nghién ciru émg dung ndi trdi nhit [65].
Khong chi riéng Viét Nam ma & nhiéu qudc gia trén thé gidi, cic
san pham thyc té tir img dung AT déu thu hit duoc sy quan tim cua
cac nha dau tu. Hién nay, viéc phat hién KSTSR bang xét nghiém
lam mau nhugm Giemsa trén kinh hién vi vin duoc coi la phuong
phap chinh dé chan doan SR. Do vay, phuong phap phén tich hinh
anh nay can dugc xem xét nghién ciru dé ap dung Al vao thyc té.

Ung dung AI trong chan doan SR & 1a hudng tiép can méi,
hién dai. Cong ngh¢ Al két hop véi dich vu dir li¢u di dong co thé
gitip cai thién hiéu qua phat hién SR vi c6 thé p dung dé hd tro cac
k¥ thuat vién chi duogc dao tao co ban va tham chi ca nhiing can b
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y té khong chuyén sau, thong qua viéc str dung thiét bi di dong dé
chup hinh anh té bao mau nhuém Giemsa trén lam kinh, chuyén
hinh anh qua mang vién thong dén trung tam lwu trit di liu va xur
Iy hinh 4nh bang cong nghé Al Phin mém tmg dung cong nghé Al
¢ thé dua ra goi y gitip xéc dinh céc truong hop binh thuong hodc
bét thuong ngay sau do, véi do chinh xéc cao, rit tién loi va giam
thiéu chi phi cho nhiing ving sau, ving xa, ddc biét 1a cac khu vuc
bién gidi ha Iuu song Mekong. Hudng nghién ciru nay doi hoi sy
tham gia clia cac nha khoa hoc thi giac may tinh 1dn cac nha nghién
cuu bénh hoc, cling nhu céc 18p trinh vién, xay dung phi‘m mém dé
dat duoc sy hop tac giita cdc bén va cling nhau phat trién.
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Tom tit:

T6ng hgp va bién tinh df)ng thoi cacbon nano 6ng tur nguf)n nguyén liéu cacbon la khi diu mé héa long (LPG) va
tac nhén bién tinh la dung dich NH,OH da dugc nghién ciru thanh cong. Qua trinh dwgc thwe hién bang phuong
phap Kkét tu héa hoc trong pha hoi (CVD) v6i chit xic tac cé pha hoat tinh 1a sat trén chit mang gamma oxit nhom
(Fe/y-ALO ) Két qua phan tich bang pho quang dién tir tia X (XPS) da chirng minh dwoc sw ¢6 mat cia nito trong
mang lum clu tric cia sin pham Anh chup bang kinh hién vi dién tir quét (SEM) va kinh hién vi dién tir truyen
qua (TEM) 6 cac mirc do phong dai khac nhau cho thay, san pham thu dwoc cé dd sach cao, dwdng kinh ngoai thay
ddi trong khoang hep, tir 35 dén 45 nm. O mirc d9 phong dai 16n hon cho thiy vi ciu tric dic trung cia cacbon nano

ong bién tinh bing nito (N-CNTs).

Tir khéa: BET, N-CNTs, phwong phap CVD, SEM, TEM, XPS.

Chi sé phén loai: 2.9

Gioi thiéu chung

Vit liéu cacbon nano dng (CNTs: Carbon Nano Tubes) di
thuc sy thu htt cong df)ng khoa hoc trong nhiing thap nién vira
qua nho vao cac tinh chét wu viét va kha nang (mg dung trong
nhiéu linh vyc khac nhau cta né [1, 2]. Tuy nhién, dbi véi
vat liéu cacbon, cdu tric nano noéi chung va CNTs noi riéng,
khi thu nhan tir qua trinh tong hop, ching thuong khong chira
nhiéu nhimg khiém khuyét trong cau tric mang lu6i tinh thé
(structural defects). Khi d6, b& mit cia chung rat nhin va la
hop chat khong phan cuc. Nhimng tinh chét nay s& khong thuan
loi cho viéc phan tan dong déu CNTs trong polyme khi dugc
stt dung nham ting cudng mot sd tinh nang cho san phim
compozit [3]. Khi CNTs duoc sir dung lam chat mang cho xiic
tac thi kha ndng phén tin pha hoat tinh 1én bé mit ctia chung 1a
mot trong nhiing yéu cdu quan trong nhim dam bao hiéu qua
cua xiic tac. P6i voi CNTs c6 nhitng ddc tinh vira néu trén thi
s€ khong thuan lgi cho qua trinh phan tan ctia pha hoat tinh.
Hon nira pha hoat tinh s& khong lién két tSt v6i bé mat chat
mang, trong truong hop do, do luc lién két gilta pha hoat tinh
v6i chit mang khong 16n nén trong qua trinh 1am viée, cac tim
hoat tinh c6 thé bi rira troi hodc két ty lai, két qua 1a lam giam
hoat tinh va d6 6n dinh cua xuc tac [4]. Dé khic phuc nhugc
diém nay, cac nha khoa hoc da tién hanh bién tinh CNTs. Qué
trinh bién tinh c6 thé thyc hién bing cach sir dung cac chit oxy
héa tac dung véi CNTs nham gan cac nhom chirc 1én bé mit vat
liéu [3]. Qué trinh bién tinh ciing ¢ thé duogc tién hanh bang
cach dua thém cac nguyén t6 khac nhu nito, boron vao trong
cau trac mang ludi tinh thé cua vat liéu cacbon ngay trong qua
trinh tong hop CNTs [5]. Cac két qua cong bd cho thay, khi
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dwa nguyén tr nito vao trong mang ludi cdu triic cia CNTs thi
san phém thu dugc N-CNTs ¢6 tinh chit bé mat, tinh chit hoa
hoc va dién dugc cai thién hon so véi CNTs khong bién tinh,
nhd d6 ma N-CNTs ¢6 kha ning mg dung trong nhiéu linh vuc
khéc nhau, dic biét 1a chat mang xUc tac [6, 7].

Hién nay, c6 nhiéu phuong phép khac nhau duoc st dung
dé téng hop CNTSs bién tinh nhw phuong phap hd quang dién
[5], phuong phép cit bang tia laser [8] hay phuong phap CVD
[9]. Trong céc phu'orng phap do, CVD thuong dugc su dung
hon ¢ vi ¢6 nhiéu wu diém nhu nhiét do tién hanh ctia qua trinh
thap hon so v6i hai phuong phap con lai, dé trién khai & quy
mo 16n va chi ph1 thap hon [9]. Phuong phap CVD c¢6 thé st
dung nhidu ngudn cacbon, nito khac nhau va qua trinh c6 thé
tién hanh vai xic tac 1a cac kim loai chuyén tiép nhu sat (Fe),
coban (Co), niken (Ni) [9, 10].

O nghién ctru nay, phuong phip CVD dugc su dung aé
tong hop N-CNTSs tir nguon nguyén liéu 1a LPG va dung dich
amoni hydroxit - NH,OH, v6i xtic tic cho qua trinh la sit (Fe)
dugc phan tan trén chat mang gamma oxit nhom (y-Al O,). San
pham thu duoc duge danh gia dic tinh bang cac phuong phap
phan tich hoa 1y hién dai nhu XPS, SEM, TEM va bé mit riéng
dugc xac dinh béng ly thuyét BET (Brunauer - Emmett - Teller)
tir két qua do bang hap phu va giai hap phu nito [ong.

Thuc nghiém
Tong hop xiic tic

Nguyén vit liéu ban ddu: ngudn cacbon duoc sir dung
trong nghién ctu nay la LPG dugc cung cap bdi Tong cong ty
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Abstract:

Synthesis of nitrogen-doped carbon nanotubes
(N-CNTs) from liquefied petroleum gas (LPG)
and NH,OH solution was successfully studied. The
synthetic process was carried out by chemical vapor
decomposition (CVD) method over gamma alumina-
supported iron (Fe/y-Al,O,) catalyst. According to the
results of X-ray photoelectron spectroscopy (XPS)
analysis, nitrogen was successfully incorporated into the
carbon nanotube network. Pictures taken by scanning
electron microscopy (SEM) and transmission electron
microscopy (TEM) at different magnification levels
showed that the product obtained had high purity, the
outer diameters varied in a narrow range, from 35 to 45
nm. The higher magnification of transmission electron
microscopy (TEM) showed the typical nitrogen-doped
carbon nanotubes microstructure.

Keywords: BET, CVD method, N-CNTs, SEM, TEM,
XPS.

Classification number: 2.9

PVGas, dat tiéu chuan TCVN 6486:2008, c6 thanh phan chii
yéu 1a propane va butane, cic hop chat hydrocacbon duoc xac
dinh theo tiéu chuan ASTM D-2163 (twong tmg vdi tiéu chuan
TCVN 8360); amoni hydroxit (NH,OH) ctia Cong ty hoa chét
burc Giang v6i ham luong NH, khoang 23-25%; khi H, cung
cap boi Cong ty Cryotech duge su dung dé khu xtc tac va
pha loang nong do LPG trong moi truong phan tmg; khi Ar sir
dung cho qua trinh dudi khong khi duoc cung cap boi Cong
ty DAGASCO. Tién chit cta pha hoat tinh dugc st dung 1a
mudi nitrat sat (Fe(NO,),.9H,0) c6 d¢ tinh khiét trén 98%; chét
mang dugc su dung la y-ALO, (CK 300B Ketjen) c6 bé mat
riéng 220 m*/g, chat mang ¢ dang ép dun c6 duong kinh 1 mm
va chidu dai 3 mm s& dugc nghién nho nham thu dwoc cac hat
¢6 kich thude ndm trong khoang 40-80 pm.

Qud trinh tong hop xiic tac: xuc tac dugc tong hop bang
phuong phap tdm udt qua bon giai doan:

e Dua pha hoat tinh 1én bé mat chit mang;
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e Say kho nham muyc dich duoi dung moi;

e Nung nhim muc dich chuyén mudi sang dang oxit tuong
ing;
o Khr oxit vé kim loai tuong tmg, giai doan nay dugc thuc

hi¢n ngay trong thlet bi tong hop N-CNTs nham tranh cho Fe
bi oxy hoa trg lai néu bi tiép xtc véi khong khi.

Chi tiét cia qua trinh tong hop xuc tac duge trinh bay &
cong bo trude day cta chiing toi [11].

Tong hop N-CNTs bang phuwong phdp CVD

Nguyén liéu dugc sir dung trong nghién ciru nay la NH,OH,
LPG, H, va Ar. Trudc khi di vao h¢ thong, khi duoc dua qua
luu luong ké dé xac dinh luu lugng. Chat xuc tac F e/y-Al 0O,
(ham luong cua pha hoat tinh bang 20% kh01 luong) dugc phan
tan déu trén bé mat cua thuyén bang st roi dat vao trong ong
phan (g bang thach anh (quartz) c6 dwong kinh 42 mm va
chiéu dai 1600 mm da duoc dat trong 16 gia nhiét. Khi Ar dugc
str dung (voi luu hrong 100 ml/phat) dé dudi khong khi trong
hé théng trong thoi gian 1 h, sau do dugc thay bang khi H,
(v6i luu luong 100 ml/phut) va tién hanh nang nhiét do cua
h¢ thong 1én 400°C dé thuc hién qua trinh khir xdc tac, qua
trinh nay dugc thyc hién trong 2 h. Sau do, khi H, duogc thay
bang Ar, t1ep tuc gia nhiét hé thong véi toc do 10°C/phut den
nhiét do tong hop N-CNTs. Khi da dat nhiét d0 mong mudn,
khi Ar dugc thay thé bang hdn hop khi gom LPG va H, véi ty
1¢ LPG:H, = 3:7 (img v6i dong LPG la 30 ml/phut, dong H, la
70 ml/phut) dong thoi thyc hién chuyén van nham dan dong
khi tong hop suc qua binh dung NH,OH, khi d6 dong khi nay
s€ keo theo NH,OH di vao thiét b1 tong hop, qua trinh tong
hop dugce tién hanh trong trong 2 h. Sau khi két thuc giai doan
tong hop, khoa cac van dan khi tong hop va van dan khi suc
vao binh dung dung dich NH,OH, str dung khi Ar dé 1am lanh
hé phan tng dén nhiét do phong Binh dyng NH,OH st dung
0 nghién clru nay la binh 2 ¢6, mot b ¢co ong dan nham dam
bao cho hdn hop khi dugce suc vao trong dung dich, c¢6 con lai
daé dan hdn hop khi ¢ chira NH,OH di vao trong h¢ théng thiét
bi tong hop. Binh nay dat trong phong thi nghiém nén nhiét do
cta dung dich trong binh duoc xem 14 bang véi nhiét do moi
truong. Sau qué trinh tong hop, tién hanh thu hdi san pham va
can khéi lugng thu dugc. Phan trim lugng san pham tao thanh
duoc tinh theo cong thiic sau:

%CNTs = 2+ 100 (1)

Trong do, %CNTs la ty 1€ san pham tong hop duoc (% khoi
luong); w, 1a tong khdi lwong ctia mau thu duoc (g); w, la khi
luong cua xuc tac da st dung (g).

Dadnh gia dic tinh cia sdn phzfm thu dwoc

Trude hét san pham tong hop duoc duge phan tich bang
phd quang dién tu tia X (XPS) trén may Multulab 200 (Thermo
Electron) tai Vién Hoa hoc va cac qua trinh nang luong, moéi
truong va sttc khoe (ICPEES) - Dai hoc Strasbourg - Cong hoa
Phap, voi dién cuc Al Ka (hv=1486,6 ¢V) dé phan tich thanh



phan nguyén t6 ciia san pham va d4nh gi4 sy c6 mit ciia nito
ciing nhu ham lugng ciia chung trong san pham. Hinh thai bé
mat san phém duoc chyp anh béng kinh hién vi dién tir quét trén
may FE-SEM Hitachi-S-4800, con vi cau tric clia san pham s&
dwoc chyp anh bang kinh hién vi TEM trén thiét bi TEM 1010-
JEOL nhidm xem xét vi cdu trac cua san phdm tao thanh (anh
FE-SEM va TEM dugc chup tai Vién Vé sinh dich t& trung
wong). Ngoai ra, dién tich bé mat riéng dugc x4c dinh bing
qua trinh hap phu va giai hp phu ding nhiét nito long trén
may ASAP 2020 tai phong thi nghi¢m loc hoa dau, Khoa Hoa,
Truong Dai hoc Bach khoa, Dai hoc Pa Nang.

Két qua va thao luan

Trong nghién ctru nay, tac gia da tién hanh qua trinh tong
hop ¢ 650°C véi thanh phan mol ctia cac khi LPG: H,1a3:7
va nong do NH,OH trong dung dich 5% mol. Sau kh1 dung
thi nghiém, san pham duoc thu hoi, can khoi lugng va tinh
hiéu suét tao thanh theo cong thirc (1) néu trén. Két qua tinh
toan hiéu suét san phim tao thanh bing 640% khdi lugng so
véi lugng xuc tac da st dung.

Dé danh gia tinh chit san phdm, trudc hét san pham dugc
quan sat hinh thai bé mat bang anh chup SEM, két qua anh
chyup duogc trinh bay ¢ hinh 1. T anh thu dugc ¢ d6 phan giai
thap (hinh 1A) cho thay, hinh thai bén mit ctia san pham tuong
tw nhu cac san pham CNTs da dugc cong b6 [12]. O d6 phan
giai cao hon (hinh 1B) d& dang nhan thay, san pham ¢6 kich
thude kha dong déu véi duong kinh ngoai ndm trong khoang
35-45 nm.

Hinh 1. Anh chyup SEM ciia san pham.

Dé xem xét r& hon vé san pham, phuong phap phan tich anh
bang kinh hién vi dién tir truyén qua di duoc sir dung nhim
danh gia vi cAu trac ciing nhu hinh dang, kich thu6c cia san
phflm, anh chyup TEM dugc trinh bay ¢ hinh 2. Ttr anh thu duoc
& do phan giai khong cao (hinh 2A) ¢6 thé khang dinh, san
phém ¢6 dang hinh 6ng va kich thudc twong déi dong déu nhur
két qua thu dugc tir anh chup SEM ¢ hinh 1. O d6 phan giai
cao hon (hinh 2B) c6 thé thay mot cach rd rang rang, san pham
dwoc hinh thanh tir nhitng doan thang gin lién véi nhau dé tao
thanh 6ng c6 hinh dang nhu nhiing dét tre, dac trung cta vat
liu CNTs bién tinh bﬁng nito [13]. Quan sat cac anh thu duoc
tir kinh hién vi dién tir quét va kinh hién vi dién tir truyén qua
ciing cho thiy san pham thu dwoc hau nhu chi chita CNTs, nhu
vay c6 thé khang dinh san pham c6 do sach cao.
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) N - CNTs - 5aL NH4OH.001
Print Mag: 167000x @ 51 am 100 nm

N - CNTs - 5mL NH4OH.002
Print Mag: 20600x @ 51 mm 500 nm

Hinh 2. Anh chup TEM ctia san pham.

Dé khing dinh san phén} thu duoc l1a CNTs bién tinh bing
nito, mau dugc phan tich bang phd quang dién tu tia X, gian
do cua san pham dugc trinh bay ¢ hinh 3.

Cls

Cuing dé (a.p)

k/ Nis Ols
h .

200 250 300 350 400 450 500 550 600
Nang hrong lién két (eV)

Hinh 3. Gian d6 phan tich XPS cuia san pham.

Tir gian d6 cho thay, peak Cls thu dwgc tmg véi nang lugng
lien két 1a 285,43 eV ¢ cuong do rat 1on, ching to luong
cacbon trong thanh phan cia mau chiém phan chu yéu. Peak
Ols tng véi 533,72 eV c6 cuong do nho, peak Nls tai 402,74
eV ¢6 cuong do twong dbi nho. Nham khang dinh sy hién dién
cla nito trong thanh phan san pham, qué trinh phan tich dinh
lugng thanh phan nguyén t6 cacbon, oxy va nito da dugc tién
hanh trén may Multulab 200 (Thermo Electron) véi dién cuc
Al Ka (hv=1486,6 eV); pic Cls tai mirc nang lugng 284,4 (+/-
0,2) eV sé dugc str dung lam chuén dé hiéu chinh cac peak con
lai. Qué trinh tach peak dugc tién hanh dya vao phuong phap
Donjach-Sunjic véi cach tao dwong nén theo phuong phap
Shirley, két qua phan tich dugc trinh bay ¢ bang 1. Tir két qua
bang 1 cho théy, bén canh thanh phan chinh Ia cacbon, thi nito,
OXy clng xuat hién v6i mot ham lugng nho. Sy c6 mét cua oxy
trong cdu tric cua san pham ¢6 thé do sy c6 mit cla Vet 0Xy
trong nhirng nguon khi nguyén lidu ban dau hay tir nguon dung
dich NH,OH bi cudn theo trong dong khi nguyén li¢u duoc dua
vao thlet bi phdn Umg.

Bang 1. Thanh phan nguyén t6 cia san phdm N-CNTs xac dinh
bang phwong phap XPS.

Thanh phén nguyén t6 (% khéi lwgng)

Cacbon Oxy Nito
96,86 2,13 1,01
91
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D¢ hiéu rd hon vé ban chat lién két ciia nito trong san pham,
tac gia da tién hanh tach peak pho XPS cua nito (N1s), két qua
duoc trinh bay & hinh 4. Két qua nay cho thiy, nito trong mang
lu6i cu tric ciia CNTs bién tinh ton tai dudi ba dang lién két
khac nhau: nito pyridinic (398 eV), nito pyrrolic (400,1 eV)
va nito pyridinic-oxide (402-405 eV). Két qua nay hoan toan
phtt hop véi két qua cong bd boi cic nhom nghién ciru khac
[10, 14].

Pyridinic Pyrrolic Pyridinic-oxide
(398 eV) (400.1 eV) (402-405 eV)

=
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Nang lwong lién két (eV)
Hinh 4. Phé XPS cuia nito’ N1s.

Vi cac két qua vira trinh bay c6 thé khing dinh, san pham
ctia qué trinh tong hop 1a N-CNTs. Nhu vay, qué trinh tong hop
va bién tinh dong thoi CNTs bang dung dich NH ,OH da dugc
nghién ctru thanh cong.

Ngoai nhiing dac tinh vira néu, dién tich bé mit riéng ciia
san phim thu duoc ¢ nghién ctru nay cting dugc xac dinh bang
phuong phép do hip phu va giai hap phu dang nhiét nito ¢
-196°C va xir Iy 6 liéu thuyc nghiém theo 1y thuyét BET. Két
qua thu dugc cho théy, dién tich bé mat riéng BET cua san
pham bang 126 m%g. Puong dang nhiét hap phu va giai hap
phu nito dugc trinh bay trén hinh 5 cho théy su xuat hién mot
vong tré kiéu IV theo phan loai cia IUPAC. Vi vdy, c6 thé
khéng dinh réng N-CNTs thu dugc 1a loai vat liéu mao quan.

o 400
'E —Préng hap phu

< 300 = =DPwing giai hdp phu

=

="
& 200

=

o 100

E | —

— 0 T T T T

0 0.2 04 0,6 0,8 1

Hinh 5. Bwéng hap phu va giai hap phu déng nhiét N, cua
N-CNTs & nhiét do -196°C.

O nghién ciru ndy, qué trinh téng hop va bién tinh dong
thoi CNTS tir nguon khi dau mo hoa long (LPG) va dung dich
NH,OH da dugc thuc hi¢n thanh cong. Anh thu dugc & nhiéu
muc d6 phong dai khac nhau déu cho thdy san pham c6 kich
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thude kha dong déu, khong xuat hién nhidu cacbon ton tai & cac
dang khac ngoai dang dng, hay c¢6 thé khang dinh do sach cua
san pham thu dugc 16n. Thanh cong ban diu ¢ nghién ctru nay
cho phép mé ra céc nghién ctru tiép theo trong qua trinh tong
hop vat liéu CNTs bién tinh tir nhiing nguén vat liéu rat ré tién
va pho bién, ciing nhu céc nghién ciru img dung ciia nhom vt
liéu cacbon nano vao thuc té.
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Tom tit:

Trong nghién ciru nay, nwéc ép trai ciy dong chai da dugce san xuét theo phwong phap phéi trén nuée ép dira
(Ananas comosus) va bi dao (Benincasa hispida) véi ty 1€ khac nhau. Cac thong s6 thich hgp cho qua trinh ph61 ché
san pham nuwée ép la: ty 1€ ph01 ché dich ép dira:bi dao la 1:1, ty 1¢ pha loang nwée/dich ép ddra:bi dao 1a 1/1, ph01
ché sacharose téi 18'Brix (Bx), ty 1& bd sung axit citric 0,1%, pectin 0,1%. Tinh chit 1y - hoa hoc, vi sinh, phan tich
cAm quan ciia sin phim di dwgc danh gia. Két qua phan tich ly - héa hoc cho thay, san phim c6 tong chét rin hoa
tan 18°Bx, pH 3,7, ham luwong axit tong 2,72 g/I. Thanh trung nhiét & 90°C trong 15 phut ¢6 hiéu qua vo‘l viéc tiéu
diét hé vi sinh vat trong nwoéc ép nén san pham 6 thé giir tai diéu kién thlr()'ng trong 8 tuin ma khong c¢in bd sung
chit bao quan. Tong diém danh gia cam quan trung binh 12 hon 16 diém dbi véi mAu nwéc ép hén hop trii ciy chi

ra pham vi thwong mai tot dé san xuit nwéc ép bo dudng, nudc ép dira:bi dao.

Tir khéa: bi dao, dira, danh gia cim quan, nuéc ép, phdi ché.

Chi s6 phén loai: 2.10

Dat van de

Dua (Ananas comosus) thudc ho Bromeliaceae, 1a mot trong
nhitng cdy dn qua thuong mai quan trong nhét véi nhidu loi ich
vé sirc khoe con nguoi [1-3]. Nho huong va vi tuyét voi nén dira
dugc ménh danh la nit hoang cua céc loai trai cdy [1]. Qua dua tuoi
chira 60% phan an dugc va ham lugng nudc chiém 80-85%. Trai
dtra chtra duong 12-15%, axit 0,6%, protein 0,4%, tro 0,5% (chu
yéu la K), chét béo, chat xo, vitamin A, C va [-carotene 0,1%, chat
chong oxy hoa chi yéu la flavonoid, axit citric, axit ascorbic [2-4].
Trai dira trudng thanh con chua bromelin - mét loai enzyme thuy
phan protein thanh céc axit amin [4]. Dira la loai qua ngon, co thé
an tuoi hoac ché bién thanh nudc €ép, xi-ro, mut, dim [5].

Bi dao (Benincasa hispida) 1a mot loai rau duge sir dung rong
rdi 0 mot s6 nudc nhu Viét Nam, Thai Lan, Trung Qudc, An Dg
[6]. Bi dao rat d& trong va ning suit thuong cao [7]. Qua truong
thanh duoc danh gid 1a gidu vitamin B, va C [7, 8], 1a mot nguon
cung cap chat xo tot cho ché d¢ an kleng (275 g/kg - trong lugng
kho ctia qua), ngoai ra con chira mot s chat chong oxy hoa nhu
sterol, axit phenolic, terpen va flavonoid C-glycoside [9]. Bi dao
ciing chira mot luong 16n axit hitu co, axit amin va khoang chat
[6]. Mit khac, ham lugng dwong cua bi dao thap (10-20 g/kg) va
co thé giam & giai doan truong thanh muén [7, 8]. Do do, cdy
trong nay co thé 1a ddi twong tt dé phat trién cac loai thuc phim
it carbohydrate, chéng béo phi hodc d6 udng. Hon 15 hop chat
dé bay hoi di dwgc xac dinh trong mot sb giong bi dao va do
ubng tir bi dao, voi phan 16n 1a cic hydrocacbon va nhém rugu
[6] quyét dinh huong va mui vi déc trung cua loai qua nay. Bi
dao di dugc chimg minh Ia ngudn chét chong oxy héa tiém ning

“Tac gia lién hé: Email: hongnhung.hou@gmail.com

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(8) 8.2020

va cac nghién ctru vé dinh dudng cho thdy, c6 kha nang trc ché
enzyme chuyén di angiotensin tot, co tac dung bao vé chdng lai
céc bénh tim mach, bién chig tiéu dudng va mot $6 loai ung thu
[6]. Ngoai ra, n6 ciing ngin ngira va diéu tri béo phi bing cach
giam cholesterol toan phan trong mau, triglyceride ¢ gan va tong
ham lugng cholesterol [10, 11].

Dira va bi dao la trai cay theo mila va c6 sin véi s6 luong 1on
vao mia thu hoach cao diém. Nhung do céc co sd xu ly, ché bién
va bao quan sau thu hoach khong du va dung cich, mdi ndm mot
lugng dang ké bi lang phi [12]. Bang cach ché bién, cic loai nong
san ndy co thé duoc tan dung. Bién phap nay cling thic déy su phat
trlen ctia cdc nganh cong nghiép ché bién ¢ céc khu vire dang phat
trién clia dat nuc. Hon nita, chung ta co thé tao ra san pham moi
thong qua viéc pha tron tao thanh thirc udng tu nhién tit cho strc
khoe [13], cai thi¢n vitamin va ham lugong khoang [14].

Chinh vi nhimg 1y do trén, dé tai nghién ctru xdy dung quy
trinh san xuat ché pham nudc ép dira:bi dao trén quy mo phong thi
nghiém nhim tao ra sin pham mdi ¢6 gia tri dinh dudng va chét
luong cam quan tot da duoc thuc hién.

Vat liéu va phuong phap nghién ciiu
Vit liéu nghién ciru

Nguyén liéu: gom dira tiy hay con goi 1a dira hoa (4dnanas
comosus Queen); bi dao d& (Benincasa hispida) dugc thu thap tai
Xuan Mai, Chuong My, Ha Noi.

Héa chat: dudng saccharose, axit citric, pectin dugc phép st
dung trong che bién thyc pham.
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Abstract:

In the present study, bottled fruit juice has been
produced by mixing different ratios of pineapple (4nanas
comosus 1.) and winter melon (Benincasa hispida)
juice. The suitable parameters for the preparation of
juice products: the ratio of pineapple/winter melon
juice preparation is 1:1, the water dilution/pineapple -
winter melon juice is 1:1, the mixing saccharose ratio is
18Bx, the rate of addition of citric acid and pectin in
the process is 0.1%. Physical-chemical, microbiological
and sensory analysis were evaluated. The physical-
chemical analysis showed that total dissolved solids is
18°Bx, pH is 3.7, total acid is 2.72 g/l. Heat pasteurisation
(90°C for 15 minutes) was effective for inactivating the
microbial flora in the juice blend, so the product could
be kept under normal conditions for 8 weeks without
preservatives. The mean overall acceptability scores of
more than 16 for juice samples indicated the commercial
scope for manufacturing good and nutritious pineapple
juice blended with winter melon juice.

Keywords: blend, juice, pineapple, sensory evaluation,
winter melon.

Classification number: 2.10

Phwong phap nghién ciru

Nghién cieu phdn tich mét s6 thanh phan héa hoc ciia nguyén
liéu: cac thanh phan phan tich gom:

+ Xac dinh ham luong nude: theo phuong phap sdy dén trong
lugng khong doi [10TCN 842:2016] [15].

+ X4c dinh chi sd axit: chuén do véi dung dich NaOH 0,1N c6
phenolphtalein lam chi thi mau [TCVN 7807:2013] [16].

+Xac dinh ham lugng tro: dung nhiét dg cao (550- 600°C) nung
chdy hoan toan cac cht hitu co, phan con lai sau khi nung chinh 1a
tong sd tro co trong thye phim cin xac dinh [TCVN 10696:2015]
[17].

+ Xac dinh d6 pH [10TCN 7806:2007] [18].
+ Xac dinh ndng do chat kho [TCVN 10696:2015] [17].
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+ Xéc dinh ham lugng vitamin C theo phwong phap chuin do
voi dung dich iod c6 tinh bot 1am chi thi mau [TCVN 8977:2011]
[19].

+ Xac dinh d6 Bx: do d6 Bx bang khuc xa ké dua theo nguyén
ly khiic xa anh sang.

Nghién citu xdc dinh thanh phan khoi liong sdy ciia dita, bi
dao nguyén liéu: dtra loai bo vo, mat va cudng; bi dao bo vo va
phan hat. Sau d6, xac dinh ty 1¢ % khéi luong thit qua va tinh khéi
lugng trung binh qua 3 lan thi nghi¢m.

Nghién ciru xdc dinh cong thire phoi ché: dira bd hét vo va mit,
bi dao bo vo va hat. Sau do6 nguyén li¢u duoc ria sach, cat lat va
ép lay dich qua. Sau mdi thi nghiém x4c dinh ty 1¢ phéi ché, nudc
ép hdn hop duge dong chai, ghép nap, thanh tring & 90°C trong 15
phiit roi tién hanh danh gia cam quan. Chi tiéu dénh gia: mau sac,
mili, vi, trang thai dé chon ra ty 1& phi ché thich hop cho nudc ép
dira va bi dao.

Thi nghiém xac dinh ty I¢ phdi ché nudc dira:bi dao: dich ép
dira, bi dao duogc tién hanh phoi ché theo cac ty 1¢ 30:70, 40:60,
50:50 va 60:40%.

Xac dinh ty 1é nudce pha lodng: sau khi chon dugc ty 18 phéi ché
dich dura:bi dao thich hop, tién hanh thi nghiém xac dinh ty 1¢ pha
loang hdn hop dich dira:bi dao v6i nuée theo céc ty 16 1an luot la
30:70, 40:60, 50:50 va 60:40%.

Thi nghiém xac dinh ty 18 duong bo sung: ham luong dudng
bo sung dé dat dugc do Bx theo mong muon dugc tinh toan theo
cong thure sau:

Y/100 = (a + X)/(100 + X)

Trong d6: Y: d¢ Bx cén dat dugc; a: QQ Bx cua dich qua sau khi
loc va pha loang; X: ham lugng duong bo sung cho 100 g dich qua.

Dich dira:bi dao sau khi Iya chon duge ty 1¢ ph01 ché, ty 1é pha
10ang, tién hanh thi nghiém xac dinh ty 1¢ dudng phéi ché dé dat duoc
nong do: 16, 17, 18, 19°Bx.

Thi nghiém xac dinh ty 1¢ axit citric cho vao hn hop: khi lya
chon dugc ty 18 phdi ché, ty 1¢ pha loang dich dira:bi dao, ty 18
duong bo sung, tién hanh thi nghiém xac dinh ty 1¢ axit citric bo
sung lan lugt: 0, 0,1, 0,2 va 0,3% (w/v).

Thi nghiém x4c dinh ty 1¢ pectin cho vao hon hop: sau khi lya
chon dugc ty 1€ phéi ché, ty 16 pha loang dich dua:bi dao, tién hanh
thi nghiém xac dinh ty 1¢ pectin b6 sung theo cac ty 1¢: 0, 0,1, 0,2
va 0,3% (w/v).

Phwong phap danh gia cam quan: theo phuong phap cho
diém duoc tién hanh boi cac kiém nghiém vién, dya trén TCVN
3216:1994 [20]. Tiéu chuén Viét Nam sir dung hé 20 diém xay
dyng trén mot thang diém thong nhét c6 6 bac (0-5) va diém 5 1a
cao nhit cho mot chi tiéu. Panh gia chit luong cubi ciing cua san
pham theo TCVN 7946:2008 [21] quy dinh cac cap chét lugng ddi
v6i san pham.



Nghién ciru thoi gian bdo qudn: bao quan san pham trong 2
diéu kién nhiét d: 25°C (nhiét do thuong) va 4°C (trong ngin mét
ti lanh). Theo ddi mat d¢ vi sinh vat theo thoi gian bao quan tai:
0,2,4, 6,8 tudn.

Xac dinh chi tiéu vi sinh:

S6 Iwong vi sinh vat tong s6 hiéu khi duoc xac dinh theo TCVN
9977: 2013 [22].

S6 lugng E. coli dugc xac dinh theo TCVN 9975: 2013 [23].

S6 lwong Coliforms dwge xac dinh theo TCVN 9975:2013
[23].

S6 lwong ndm men, méc dugce xac dinh theo TCVN 5166:1990
[24].
Két qua nghién ciiu va thao luan

Két qud khdo sdt thanh phan nguyén liéu

Xdc dinh khoi heong sir dung ciia nguyén liéu: sau khi tién
hanh thi nghi¢ém xac dinh thanh phan khoi lugng cua trai dua, bi
dao thu dugc két qua nhu bang 1.

Bang 1. Két qua xac dinh thanh phan khéi lwong cua trai diva.

Miu T 18 thit qui (%) T 18 vé, hat (%)
Dura 61,61+2,68 38,39+1,98
Bi dao 75,24+1,01 24,67+1,74

Két qua bang 1 cho thy, phan khéi luong thit qua cua dira, b
dao chiém ty 16 twong ddi cao, 1an luot khoang 60 va 75%. Két qua
nghién ctru kha trong dong vai bio cao ciia Purseglove (1972),
Grubben va cs (2004) [25, 26]. Cac tac gid nay cho rﬁng, phﬁn an
dugc cua dua, bi dao trong khodng 60-70%.

Xdc dinh mét s6 thanh phdn héa hoc cua nguyén li¢u: cac
thanh phan hoa hoc clia dra va bi dao duge thé hién ¢ bang 2.

Bang 2. Két qua xac dinh thanh phan héa hoc cua dira va bi dao.

Chi tiéu Dira Bi dao

Do 4m (%) 82,020,96 90,37+0,83
Tro (%) 0,78+0,015 0,68+0,02
Axit tong (g/l mau) 4,160,045 4,03+0,06
Ham luong chit kho 15,8+0,7 15,5+0,5
(Bx, %)

pH 3,82+0,02 3,79+0,03
Vitamin C (%) 0,06160,0015 0,06910,001

Két qua bang 2 cho thay, dita va bi dao 1a nhiing nguyén lidu
c6 ham lugng nudce cao (dra 82,02%, bi dao 90,37%) rat thich hop
cho san xuat nudc ép, 1a nguyén lidu doi dao dinh dudng voi ham
luong vitamin C 16n (61-69 mg/100 ml), diéu d6 lam ting gi4 tri
dinh dudng cho nudc ép. Ham lugng axit trong dira va bi dao cling
kha cao (4 g/1), tao thuan 1¢i cho viéc bao quan nguyén ligu, gidm
nhiét d6 thanh tring v tao vi cho san phim sau nay.
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Két qua phan tich thanh phan hoa hoc ctia dira ¢ trén kha tuong
dong voi két qua ciia Begum va cs (2018) [12], céc tac nay cho
rang, dita co do dm 78%, do axit 0,62%, tro 0,48%, vitamin C
7,8 mg/100 g va ham luong chat khd 12%. Con nghién ctru ciia
Camara va cs (1995) [27] da bao cao ham lugng vitamin C trong
nude ép dua twoi 1a 84,2+£9,6 mg/100 ml, trong khi gia tri ctia nude
ép dira thwong mai ¢6 sy thay doi kha nhiéu (8,5-58 mg/100 ml).

Két qud nghién civu ty 1¢ phéi ché thich hop

Khdo sdt 1y Ié phoi ché dira:bi dao: két qua danh gia cam quan
¢ bang 3 cho théy, san pham nudc ép phdi tron dugc danh gia cao
nhét khi ty 18 phéi tron nude ép dia:bi dao 1a 50:50%, san pham
¢6 diém cam quan (mau sdc, mui, vi) vuot trdi hon céc ty 18 30:70,
40:60 va 60:40%. O ty 1¢ phdi tron dira:bi dao 50:50%, mau co
mau sdc, mui, vi hai hoa nhét, cho san phém ¢6 mui, vi thom ngon
cia dira nhung khong mat di dic tinh riéng cua bi dao. Bén canh
viéc tao huong vi méi con tao cho nude bi dao c6 mau vang sang
rat dep mit (hinh 1).

Bang 3. Két qua danh gia cam quan véi céc ty Ié phéi ché cho ché
pham nwéc ép dira:bi dao.

Ty 1¢ phéi ché dira:bi dao Ty I¢ pha loang hén hop

(%, VIV) dich qua (%, v/v)
30:70  40:60  50:50 60:40 30 40 50 60
Téngdiém 12,64 140 16,12 11,68 1344 1380 1572 12
Ty 1¢ duong bd sung dich qua Ty 1§ axit citric bd sung (%
("Bx) w/v)
16 17 18 19 0 01 02 03
Téng diém 13 14 15 13 13 16 14 13
Ty 1 pectin bd sung (% w/v)
0 0,1 02 03 04
Téngdiém 11,76 17,56 152 14,76 12,64

Hinh 1. Mau sic san pham theo ty & phdi ché dich dira:bi dao
(1: ty 1€ 30:70%; 2: ty 1& 40:60%; 3: ty 1& 50:50%; 4: ty 1& 60:40%).

Phdi ché céc loai dich qua voi ty 1¢ khac nhau tao ra huong vi
méi cho san pham da dugc nhiéu nha khoa hoc cong bo. Lé My
Hong va cs (2009) [28] cho rang, ty 1¢ phdi ché 50% dich qua so

61
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11, 10% dich qua chanh day, 40% dich qua dira dugc danh gia cam
quan tot nhat. Trong khi d6, Begum va cs (2018) [12] cong bb ty
1é phéi tron chira 35% xoai, 40% nude cam, 25% nude ép dora dam
bao mau séc, huong vi va do ngot ciia san pham. Dtra va ca rdt phdi
tron vai ty 1€ 35:65% [29], nude ép phéi tron tir cu dau, bi dao, ca
r6t theo ty 18 1:1:1 [30].

Két quad khdo sat ty 1é pha lodng véi nwde: két qua danh gia
cam quan ¢ bang 3 cho thay, ty 1¢ nudc pha lodng 40 toi 50% véi
hdn hop nuée ép 1a hai ty 16 ma san pham dugc ngudi thir wa thich
nhét vi n6 ¢6 mui thom dic trung cua dua pha véi bi dao, duge
d4nh gia cao vé mau sic va huong vi. Véi ty 18 50% nudc pha
loang thi ngudi thir danh gia rit cao vé vi ctia san pham. Ty 1¢ nay
rat phi hop, ty 18 dich qua va nu6c ngang bang 1am cho san pham
¢6 vi chua ngot hai hoa, mau sic tuoi sang (hinh 2), mui thom dac
trung cta dira pha voi bi dao. Ty 1¢ pha loang nudc 30% thi sén
pham van mang dam vi ctia dich dira:bi dao. Con 6 ty 1& pha lodng
nude 60% thi san pham khong gitr duoc vi ddm cia dich dira:bi
dao va gia tri Bx ciia san pham 1a thap nhit. Mt khac, khi ting ty
1é nudc pha lodng thi d9 Bx ctia san phim giam, lam giam gia trj
dinh dudng ciia san phim (bang 4). Theo két qua nghién ciru cua
Lé My Hong va cs (2009) [28], trong nghién ctru ché bién nudc
trai cay hon hop so'ri, dira, chanh dy pha loéng sir dung 70% dich
quéa hon hop cho san pham c6 mui vi hai hod, dac trung, mau sic
sang dep, gid tri cam quan cao.

Hinh 2. Ty Ié pha lodng dich dira:bi dao (1: ty & 30:70%; 2: ty 1&
40:60%; 3: ty 1€ 50:50%; 4: ty 1& 60:40%).

Bang 4. Méi twong quan gitva ty 1& pha lodng véi ndng d6 chét
kho hoa tan.

Ty 1€ pha loang (nwéc/dich qua) (%) Do Bx cia dich qui ("Bx)

0 16
30 11,6
40 9,8
50 8,5
60 7,3

Két qua nghién cieu xdc dinh ty 1é dwong bé sung: dudng dugce
b6 sung vao dich qua dé dat cac ty 1é sau: 16, 17, 18 va 19°Bx.
Két qua danh gia cam quan & bang 3 cho thay, ham lugng duong
dat 18°Bx cho san phérn ¢6 vi chua ngot hai hoa va lam gidm bot
vi nho ctia nude bi dao. Dbi voi mau 6 ndng do dudng cao hon 1a
19°Bx thi san phdm s& c6 vi ngot git, c6 mui duong, kho duge thi
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truong chap nhan, con déi véi cic mau & ndng do thap hon (16
va 17°Bx) thi lai it ngot, vi nhg cta san phém khong bi 14n 4t nén
nhiéu ngudi danh gia thap. Nhu véy, ty 1é dudng bo sung cua san
phém 6 anh hudng l6n dén d6 nho ctia san phém, qua déanh gia lya
chon ty 18 dudng 18°Bx la thich hop cho san xuat nudc ép dira, bi
dao. Ciing theo nghién ctru cua Lé My Hong va cs (2009) [28], ty
16 dwong bo sung vao ché pham hdn hop nude ép 1a 20% cho san
phim ¢6 gi4 tri cam quan tot, c6 diém cam quan cao.

Két qua xdc dinh ty ¢ axit citric bé sung vao nueée ép dira, bi
dao: axit citric duge bd sung vao dich ép dira, bi dao véi cac ty 1€
0,1,0,2 va 0,3% dé lam cho vi ciia san pham hai hoa va han ché
bién mau. Mit khac viéc nay s& gitp giam pH ciia nudc qua, tao ra
moi truong c6 pH thép, han ché duoc sy phat trién cta vi sinh vat,
giam nhi¢t d§ thanh trung va kéo dai thoi gian bdo quan. Ngoai ra,
nhiét do thanh tring thip con gitp cho cac tinh chit cam quan cua
san pham it bj bién doi, do d6 chét lugng san pham duoc dam bao.

Két qua danh gia cam quan bang 3 cho thdy, ty 1¢ axit citric
b6 sung 0,1 va 0,2% c6 diém cam quan cao hon. Do sy thay doi
dang ké vé vi ciia san pham, nhidu ngudi yéu thich vi chua ngot
hai hoa. Vi ty 18 bd sung 0% (khong bo sung axit citric) thi diém
trung binh thap. O 0,3%, mau ¢6 vi chua cao qud, lan 4t vi ngot
cua dudng, 1am cho san pham khong hai hoa vé vi. Thém vao do,
nghién ctru ciia Shakoor va cs (2014) [31] cong b6 bd sung vao
nude ép dau tdy ham luong axit citric 0,1% gitip on dinh va bao
qudn san phém duoc tt hon. Do vay, lua chon b6 sung axit citric
vio nude ép dira, bi dao 14 0,1% cho cac nghién ciru tiép theo.

Két qua thi nghiém xdc dinh ty 1é pectin bé sung vao nuée ép:
pectin dugc b sung vao dich qua vdi cac ty 1€ 0,1, 0,2, 0,3 va 0,4%
dé khac phuc hién tuong phan 16p. Trong san xudt d6 hop nudc
udng, pectin, dudng, axit 1am cho nudc qua dong nhat, han ché
viéce tach 16p, phan ting. Néu cho pectin véi ty 18 khong thich hop
(qué nhiéu) s& 1am cho san pham c¢6 d6 sanh 16n, lam giam gi4 tri
cam quan ctia san pham.

Két qua danh gia cam quan bang 3 cho thay, khi khong bo sung
pectin thi sau 8 gid san pham da bt dau xuat hién cin lang, thay
tach 16p r bén trong chai, lam mét gia tri cam quan ctia san pham.
Khi bo sung pectin 0,3-0,4%, san phém ¢6 d¢ sanh tuong ddi cao,
tuy khong phan 16p nhung gy cam giac nhét kho chiu khi udng
nén diém cim quan thap. O ham lugng pectin bo sung 0,2% san
pham it nhot, nhung van gitt dugc yéu cau vé mirc do khong phan
16p, tuy nhién nguoi udng van khong thich cho lam vé mic do nhét
ndy va san pham chi dwoc danh gid ¢ mic do trung binh. Véi ham
luong pectin b6 sung 0,1%, mau dugc danh gia cao nhat, do d6
dugc lya chon cho nghién ctru tiép theo.

Viée bo sung pectin di duoc thyc hién trong quy trinh san xuat
cac san pham nudc ép dong chai. Cong ty Herbstreith & Fox (1999)
b6 sung 0,05% pectin Classic AJ 201 hodc 0,1% pectin Instant CJ
204 vao nudc ép trai cdy, gitp san pham c6 do dong nhét, on dinh.
Con Milena va cs (2001) cho ring, bd sung pectin v6i ham lugng

62



0,06% vao nude cam gitip nudc ép dong nhat va on dinh [32].
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Bang 7. Mat do vi sinh vat téng sé trong cac thoi gian bao quan.

Danh gia chat lwong sdn phém :san phﬁm sau khi hoan thién, Thotei San phim bio quan 6 25°C San phim béo quan 6 4°C
i 0 oA , 0 A . . N 3s s 01 o 2
duge kiém tra chi ti€u hoa hoc, chi tiéu vi sinh va danh gia cam (tu‘ﬁn;gm Téng visinh vt~ pH Téng vi sinh vt~ pH
quan. K€t qua nghién ctru duoc biéu dién ¢ bang 5 va 6. higu khi (CFU/g) higu khi (CFU/g)
0 0 3,70£0,01 0 3,70+0,01
Béng 5. Mot so chi tiéu hoéa hoc va vi sinh cta san phém nwéc 2 0 3,6540,02 0 3,70+0,01
ép dira:bi dao.
P 4 0 3,5240,01 0 3,65+0,01
Cc chi tiéu héa hoc Chi tiéu vi sinh 6 0 3,490,010 3,5540,01
- 7 : - — 8* 2 3432001 1 3,48£0,01
Tong luong Tongvisinh ~ Tong Tong Tong nam N . . . " . . .
chitrinhoa pH  Axittng  vathiéukhi Coliforms — E coli men, ndm : do thoi gian n‘g.h|_en clru co r]an,;nen san pha.rp nuéc €p chi mé&i nghién ctru
an (CFUlg) (CFURD) (CFUlg) méc (CFUlg) dwoc 8 tuan, thoi gian bao quan can dwoc nghién ctru thém.
- 37 amel K — — — Nhan thay, sau 8 tuan bao quan san pham da c6 nhiing bién doi

Ch thich: theo phuong phap thir, két qua dwoc biéu thi nhd hon 1 CFU/g khi
khéng c6 khuan lac moc trén dia.

Bang 6. Diém cam quan san pham nwéc ép dirva:bi dao déng chai.

Chi tiéu Tongdiém  Diém trung binh  H¢ s6 quan trong  Diém co trong lwgng
Mausic 22 44 12 528

Mui 23 4,6 1,0 4,6

Vi 18 3,6 1,0 3,6

Trang thdi 20 40 038 32

Téng cng 4 16,68

Theo quy dinh phan cp chat lugng nudc rau qua tuoi [TCVN
7946:2008], két qua bang 5 va 6 cho thay, san pham dugc danh gia
xép loai kha (16,68 diém), dat tiéu chudn muc d6 cac chi tiéu cho
phép vé mau sic, mui, vi, trang thai. San pham ¢6 mau vang sang,
khong bi phan 16p (hinh 3), mui vi thom ngon nho sy két hop hai
hoa tir hai loai trai cdy dira:bi dao, dong thoi dam bao chi tidu vi
sinh vét ctia d6 ung khong con theo QCVN 6-2:2010/BYT [33].

Hinh 3. San phdm nwéc ép diva va bi dao déng chai.

Két qud nghién ciru thoi gian béo qudn

Sau khi hoan thanh san pham, tién hanh theo ddi thoi gian bao
quan, danh gia tong vi sinh vat va pH. Két qua dwoc thé hién trong
bang 7.
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vé chit luong, nudc ép chiu sy [én men lactic ty phat trong diéu
kién yém khi véi do am, nhiét d6 va thoi gian bdo quan lau nén
pH san pham c6 giam dang ké. pH ty 18 nghich v6i do axit, Sau 8
tuan luu trir tai nhiét do phong va 4°C, pH 1an luot giam tur 3,70
dén 3,43 va 3,70 dén 3,48. Jan va cs (2012) [13] da béo cdo rang,
pH ciia nu6e ép hon hop dira:ca rét:cam giam tir 4,02 xubng 3,64
trong 21 ngay bao quan. Con Dhaliwal va cs (2001) [34] cho biét,
pH cua nude ép ca rot giam 3,9 xubng 3,6 véi do axit twong g
tang trong 6 thang bao quan; Mishra va cs (2012) [35] cling bdo
cao gia tri pH giam tir 4,02 xudng 3,41 trong nu6c trai ciy pha tron
qué amla va nho trong 2 thang bao quén.

Axit ting 1én va pH xudng thap c6 thé 1 do tao ra axit axetic
va axit lactic trong qua trinh bao quan. Sy giam d¢ pH trong qua
trinh bao quan 1a do sy phan huy carbohydrate c6 trong nudc ép
trai cay hon hop do tac dong cua vi sinh vat. Cac vi sinh vat dan
xuat hién gay hu hong, 1am bién d6i mau sic, trang thai, mui vi
ctia san pham, dan dén hu hong thyc pham. Nhu vay, qua trinh bao
quan nudce ép dira:bi dao kéo dai trong 8 tuan khi khong b sung
cac cht bao quan van dam bao chi tiéu an toan vé sinh thuc pham
d6i v6i san pham do udng dong chai.

Dé san pham dat chat luong cao nhat vé gia tri dinh dudng va
cam quan, hai hoa vé mi vi va mau sac dep thi ty 1¢ phdi ché 1a
50% nude dua va 50% bi dao, ty 1¢ pha loang giita nudc va dich
¢ép dtra:bi dao 1a 1/1, ty 1¢ phéi ché dich sacharose: 18°Bx, ty 1€ bd
sung axit citric, pectin trong qua trinh déu 1a 0,1%. San pham hon
hop nude ép dat 18°Bx, pH 3,7 dugc thanh tring ¢ 95°C va thoi
gian gitr nhiét 15 phat, dam bao an toan vé sinh thuc pham, duy tri
tt chét luong va gia tri cam quan ctia san pham. Véi cong thire pha
ché nu6c ép pha tron nhu trén, san pham c6 thé dap tng khau vi
va s thich clia nguoi tiéu ding. San pham dugc bao quéan trong 8
tuan & nhiét do thuong khong bé sung chat bao quan van dam bao
cac chi tiéu vé sinh an toan thyc pham.

TAI LIEU THAM KHAO

[1] H.M. Abdul, J.L. Kaul (1988), “Pineapple production in meghalaya state - an
economic analysis”, Agric. Mktg, 31(3), pp.21-23.

[2] S. Akali (2003), CIH in the service of horticulture development in NER.

[3] D.P. Bartholomew, et al. (2011), The pineapple: botany, production and uses.



s Khoa hoc Ky thuat va Céng nghé

[4]J.L. Collins (1960), Pineapple.

[5] H.P. Singh (2008), Horticulture crops - research initiatives, lead paper in 3rd
Indian horticulture congress at Bhubaneswar, Orissa.

[6] N.A.M. Zaini, et al. (2011), “A potential source for valuable nutrients and
functional foods”, Food Res. Int., 44, pp.2368-2376.

[7] J.E. Morton (1971), “The wax gourd, a year-round Florida vegetable with
unusual keeping quality”, Florida State Hort. Soc., 84, pp.104-109.

[8] R.B.H. Wills, et al. (1984), “Nutrient composition of Chinese vegetables”, J.
Agric. Food Chem., 32, pp.413-416.

[9] X.N. Han, et al. (2013), “New triterpenoids and other constituents from the
fruits of Benincasa hispida (Thunb.) Cogn”, J. Agr: Food Chem., 61, pp.12692-12699.

[10] M. Gu, et al. (2013), “Extract of wax gourd peel prevents high-fat diet-
induced hyperlipidemia in C57BL/6 mice via the inhibition of the PPAR gamma
pathway”, Evid-Based Compl. Alt. Med., 13, pp.2-11.

[11] K. Kang, et al. (2003), “Effects of wax guard on weight, triglyceride, leptin
and fat cell size in rats fed on a high fat diet”, Korean J. Nutr., 36, pp.446-451.

[12] S. Begum, et al. (2018), “Processing of mixed fruit juice from mango, orange
and pineapple”, Fundam Appl. Agric., 3(2), pp.440-445.

[13]A. Jan, E.D. Masih (2012), “Development and quality evaluation of pineapple
juice blend with carrot and orange juice”, International Journal of Scientific and
Research Publications, 2(8), pp.2250-3153.

[14] JM. Carvalho, et al. (2007), “Development of a blended non-alcoholic
beverage composed of coconut water and cashew apple juice containing caffeine”, J.
Food Qual., 30, pp.664-681.

[15] Tiéu chudn nganh 10TCVN 842:2016: Rau, qué - Phuong phép x4c dinh ham
lugng nude va tinh ham lrgng chét kho.

[16] Tiéu chuan qudc gia TCVN 7807:2013 (ISO 5519:2018): Rau, qua va san
phém rau qua - Xac dinh ham lugng axit.

[17] Tiéu chuén qubc gia TCVN 10696:2015: Nude rau, qua - Xéc dinh chit kho
tong s - Phuong phap xac dinh hao hut khéi lugng sdy.

[18] Tiéu chuin qudc gia TCVN 7806:2007 (ISO 1842:1991): San phim rau qua
- Xac dinh d¢ pH.

[19] Tiéu chuén qudc gia TCVN 8977:2011: San pham rau qua va ché bién - Céc

TAP CHI

HOA HOC |,
ONG NGHE /It Nam 62(8) 8.2020

phuong phap chudn d¢ va so mau xac dinh ham lugng vitamin C.

[20] Tiéu chuan quéc gia TCVN 3216:1994: D6 hop rau qua - Phan tich cam quan
bing phuong phép cho diém.
[21] Tiéu chuan quic gia TCVN 7946:2008 (CODEX STAN 247:2005): Nudc

qud va nectar.

[22] Tiéu chuén qudc gia TCVN 9977:2013 vé thyc phim - Dinh hrong tong vi
sinh vat hiéu khi bang phuong phép str dung dia dém Petrifilm.

[23] Tiéu chudn qudc gia TCVN 9975:2013 vé thuc phim - Dinh lugng coliform
va Escherichia coli bing phwong phép sir dung dia dém Petrifilm.

[24] Tiéu chuén qudc gia TCVN 5166:1990 vé san phém thic phdm - Phuong phap
xac dinh tf)ng s bao ttr, ndm men, ndm méc.

[25]1 J.W. Purseglove (1972), Tropical Crops, Monocotyledons.
[26] G.J.H. Grubben (2004), Benincasa hispida (Thunb. ex Murray) Cogn.

[27] M. Camara, et al. (1995), “Chemical characterization of pineapple juices and
nectars. Principal components analysis”, Food Chem., 54, pp.93-100.

[28] Lé My Hdng va cs (2009), “Qua trinh ché bién nudc tréi cay hon hop (so ri,
khom, chanh day)”, Tap chi Khoa hoc, 11, tr.235-244.

[29] L. Danish, E.R. Singh (2018), “Development and quality evaluation of carrot-
pineapple blended juce”, Plant Archives, 18(1), pp.242-246.

[30] D.T. Van Thanh, F. Liuping (2019), “Probiotic viability, qualitative
characteristics, and sensory acceptability of vegetable juice mixture fermented with
lactobacillus strains”, Food and Nutrition Sciences, 10(4), pp.412-427.

[31] W. Shakoor, et al. (2014), “Effect of benzoate, sorbate and citric acid on the
storage stability of strawberry juice”, Pak. J. Food Sci., 24(4), pp.218-225.

[32] C. Milena, et al. (2001), “Particle size distribution of orange juice cloud after
addition of sensitized pectin”, J. Agric. Food Chem., 49, pp.2523-2526.

[33] Quy chudn k§ thudt qudc gia QCVN 6-2:2010/BYT dbi vdi cc san phim db
ubng khong con.

[34] M. Dhaliwal, C.K. HirA (2001), “Effect of storage on physico-chemical and
nutritional characteristics of carrot-beetroot and carrot-black carrot juices”, J. Food Sci.
Technol., 38, pp.343-347.

[35] V. Mishra, et al. (2012), “Development of vitamin C rich value added
beverage”, Am. J. Food Technol., 7, pp.222-229.



QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

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

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chd, tai liéu tham khao va phu Iuc) font
chii: Times New Roman; ¢G chii 13; khé glay A4, |€ trén 2 cm, 1€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

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

Tén bai bao

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

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

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

Tom tit

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

Dan nhap/dat van dé
Dinh nghia van dé; tém Iugc vdn dé nghién cliu da dudc cdng bd trong va ngoai nudc, néu muc tiéu

nghién cuu \(a gidi thich sy Iua‘chon dé tai va muc tiéu nghién ctiu dé thay dudc tinh thai su, tinh khoa
hoc va su can thiét cla van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién clu can trinh bay tiéu chuén Iya chon, déc diém déi tugng nghién cuu.

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

Két qua

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

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

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

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

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

Kétluan

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

Cac yéu cau khac

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

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

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.
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1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién t0, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

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

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

3.Khoa hoc y - duge

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

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

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

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hoi
. Théng tin dai chiing va truyén thong

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

. Triét hoc, dao dUc va ton giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Phén chia dia tAng Pliocen - D¢ tit & phia déng thém luc dia Viét Nam
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Nguyén Thi Thim, Nguyén Vin St, Ta Thi Hoa, Mai Hoang Pam,
Nguyén Hoai Chung
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Bui Vin Bic
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M@é hinh giai tich d4p tmg khi déng hoc ciia két cAu manh theo
phuong tac dong cia gid.
Nguyén Dinh Kha, Nguyén Huy Cung

Quy trinh 4p dung BIM trong giai doan tién xiy dung ciia cac dy 4n
nha cong nghiép tai TP H Chi Minh.
Ha Duy Khéanh, Huynh Trung Hiéu

Nghién ctru anh hwéng ciia téc d gié dan ngung dén hiéu qui ning
lwgng may lanh chiller.
Phan Thi Thu Huong, Hoang Mai Hf”)ng, Lai Ngoc Anh

Nghién ciru dnh hwéng caia tinh chit nguyén liéu dén hiéu qua ting
propylen ciia phu gia ZSM-5 trong qua trinh xiic tac cracking ting
soi.

Vii Xuan Hoan, Ngé Thiy Phuong, Nguyén Thanh Sang, Dang Thanh
Tung, Vii Duy Hung, Dinh Dirc Manh, Péang Hai Anh

Nghién ciru khé ning phdi tron biodiesel tong hop tir dAu mé ca thai
tai cac co s& ché bién thity sin vao nhién liéu diesel théa mén tiéu
chuin Viét Nam.

Nguyén Thi Thanh Xuén, Nguy&n Dinh Théng

K§ thuit chin do4n sbt rét tyw dong bing phan tich hinh dnh xét
nghiém mau.

Nguyén Chi Thién, La Ngoc Thily Van, Pham Kiéu Nguyét Oanh,
Nguyén Lé Dinh Quy

Sir dung amoni hydroxit trong tdng hop cacbon nano dng bién tinh
bing nito.

Truong Hiru Tri

Nghién ciru san xuét nuéc ép dira (4nanas comosus) - Bi dao (Benin-

casa hispida) déng chai.
Vii Kim Dung, Phan Thi Hoa, Nguy&n Thi Hong Nhung
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Pliocene - Quaternary biostratigraphy in the east of Vietnam
continental shelf based on the calcareous nannofossil and foramin-
ifera documents.

Thi Tham Nguyen, Van Su Nguyen, Thi Hoa Ta, Hoang Dam Mai, Hoai
Chung Nguyen

Assessment of changes of environmental radioactive components in
copper mining and processing at Sin Quyen mine, Lao Cai province.
Van Dung Nguyen, Dinh Huan Trinh, Dinh Thuan Dao

The role of secondary forests in conserving dung beetle biodiversity
in karst ecosystems in Vietnam.
Van Bac Bui

In vitro evaluation of a-glucosidase inhibitory, anti-inflammatory and
antibacterial activities of selenium enriched Ophiocordyceps sinensis.
Quoc Phong Le, Hoang Dang Khoa Nguyen, Tu Quyen Dang, Tai Hoang
Nguyen, Minh Hiep Dinh, Ke Suong Ngo

Analytically modelling along-wind buffeting response of a slender
column.
Dinh Kha Nguyen, Huy Cung Nguyen

Process of BIM application in the pre-construction phase for indus-
trial building projects in Ho Chi Minh city.
Duy Khanh Ha, Trung Hieu Huynh

A study on the effect of fan operating conditions on the performance
of an experimental air-cooled chiller.
Thi Thu Huong Phan, Mai Hong Hoang, Ngoc Anh Lai

Influence of feedstock characteristics on the enhanced production of
propylene by ZSM-5 additives in the fluid catalytic cracking process.
Xuan Hoan Vu, Thuy Phuong Ngo, Thanh Sang Nguyen, Thanh Tung
Dang, Duy Hung Vu, Duc Manh Dinh, Hai Anh Dang

Evaluation of properties of the biodiesel synthesised from waste fish
fat/oil in seafood processing facilities and ability of biodiesel blending
with diesel fuel satisfying Vietnamese National Standards.

Thi Thanh Xuan Nguyen, Dinh Thong Nguyen

The computer-aided diagnosis of malaria parasites by blood testing
images.

Chi Thien Nguyen, Ngoc Thuy Van La, Kieu Nguyet Oanh Pham, Le
Dinh Quy Nguyen

Using ammonium hydroxide in the synthesis of nitrogen-doped
carbon nanotubes.
Huu Tri Truong

Study on preparation of pineapple (4nanas comosus) juice blended
with winter melon (Benincasa hispida) juice.
Kim Dung Vu, Thi Hoa Phan, Thi Hong Nhung Nguyen
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