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Nghién ctu anh hudng ctia nguon goc da, cap phoi cot liéu va loai nhua
dén kha nang khang han liin vét banh xe cla bé tong nhua
Buii Ngoc Hung’, Vii Pirc Chinh, Tran Ngoc Huy

Vién Khoa hoc va Cong nghé Giao thong Van tai

Ngay nhan bai 2.4.2015, ngay chuyén phan bién 6.4.2015, ngay nhan phan bién 5.5.2015, ngay chdp nhan déng 8.5.2015

Ngay 26.3.2014, Bo Giao thong Van tai da ban hanh Quyet dmh 50 858/Q}) BGTVT (Quyet dinh 858)
nhiam ting cwong tinh bén virng cho ket ciu 40 dudng mém cip cao, di phin nao han ché dwoc hw héng
han Lin vét banh xe (HLVBX) tai mgt 50 du an xay dung dwong bg hién nay. Pé co nhirng danh gia mang
tinh dinh lwong cac yéu to ¢é thé din dén sy xuit hién HLVBX trong mit dwong bé tong nhwa (BTN),
nghién ctru da tip trung phan tich, thue hién cac thi nghiém trong phong, danh gia tinh chét caa da goc,
thanh phin cip phoi cot lidu, loai nhwa dwong. Tir két qua nghién ciru thye nghiém va nghién ciu tong
quan két qua nghién ciru HLVBX trén thé giéi, nhém nghién ciru dé xuit sir dung dudong cong hinh chir
S doi véi bé tong nhwa chit (BTNC) théd va kién nghi giéi han thanh phan hat cia BTNC 12,5 va BTNC
19 nim trong mién giao giira dwdng cap phoi quy dinh theo TCVN 8819:2011 va Quyét dinh 858. Viéc lya
chon cot li¢u, cip phdi dién hinh, thiét ké thwe nghiém va mét s6 dé xuét 1 nhirng ndi dung chinh dwoc
trinh bay trong bai bao nay.

Tir khéa: cip phéi cot ligu, han lin vét banh xe, loai nhwa, nguéon goc dd, thiét ké thwe nghiém.

Chi s6 phén logi 2.1

IMPACT OF AGGREGATE SOURCE, GRADATION | Datvénde

AND ASPHALT BINDER ON RUTTING RESISTANCE
OF ASPHALT CONCRETE

Summary

The Decision No. 858/QD-BGTVT which was promulgated by Ministry
of Transport in 2014 aims to improve the stability of flexible pavement
structures, contributing to mitigate rut damages in recently constructed
road projects. In order to assess quantitatively factors which may cause
rut damages on asphalt concrete pavements, the research concentrates
conducting analyses, tests in lab, evaluations of aggregate properties,
gradation, and asphalt binder. Based on the experimental research results
and literature review of foreign researches, the research provided a proposal
of the application of the S gradation curve for Coarse-Graded of Dense-
Graded HMA and the limitation of particle distribution for 12.5 and 19
Dense-Graded HMA in the intersection area of gradation curves prescribed
respectively by Vietnam Standards TCVN 8819:2011 and Decision No.
858/QD-BGTVT. Selecting typical aggregates and gradations, design of
experiments, and some proposals are presented in this paper.

Keywords: aggregate source, asphalt binder, design of experiments
(DOE), gradation, rutting.

Classification number 2.1

*Tac gid chinh: Tel: 0913555106, Email: bnhungitst@itst.gov.vn
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Trude tinh hinh nhidu du
an xay dung duong bd tai Viét
Nam bi hu hong HLVBX ngay
sau khi dua cong trinh vao khai
thac, Bo Giao thong Van tai da
ban hanh Quyét dinh 858 [1]
nham giai quyét tinh bén viing
cho két céu 4o duong mém
cép cao, dic biét 1a két ciu 4o
duong sir dung tang mit BTN
trén cac dudng cao tbc, duong
truc O to cép cao, cac tuyén
duong c6 xe nang chay vai luu
luong va tai trong lon trong
thuc tién xay dung va khai thac
duong hién nay.

Noi dung cta Quyét dinh
858 dua trén huéng din ¢ Diém
2 Piéu 2.2.6 cua Tiéu chuin
22TCN-211-06 [2], cht ¥ dén
yéu ciu ting cudng cuong do
chéng cat truot ciia BTN (ting



kha ning chiu HLVBX), cic loai BTNC déu phai sir
dung loai BTNC nhiéu d4 dam (c6 thanh phan ¢& hat >
4,75 mm chiém > 50%; hoic BTNC c6 cap phdi tho,
goi tit 1a BTNC tho). Trén co s& muc tiéu nay, Quyét
dinh 858 c6 mot s6 diéu chinh so véi TCVN 8819:2011
[3] vé thanh phan cép phdi cua BTN; thanh phan hat
cua cat thién nhién va cat nghién; mdt sb chi tiéu vé do
déo, do 6n dinh con lai, do rSng du... cua BTN.

Ngay sau khi Quyét dinh 858 duoc ban hanh, nhiéu
nha thau thi cong d ap dung cac chi tiéu trong hudng
dan nay dé ché tao BTN va budc dau da co nhitng két
quéa kha quan nhét dinh nham giam thiéu HLVBX. Tuy
nhién, dé c6 nhimg danh gia cu thé hon vé cac yéu
t6 anh huong dén HLVBX mit duong BTN, can thiét
phai xem xét t6i: dic tinh da gbc, thanh phan cap phdi
c6t liéu, loai nhua duong, mbi twong quan gitra chi tiéu
HLVBX va d6 bén méi ciia BTN...

Vé van dé anh hudng cdt liéu dén kha nang khang
HLVBX, theo tinh than xuyén sudt cia Quyét dinh 858
dd néu, néu cbt lidu (cAp phdi d4) trong BTN tao ra mdt
bd khung xuong du “khoe” thi s& han ché nhiéu hién
tugng hu hong HLVBX, tir d6 Quyét dinh 858 da dua
ra khai niém BTNC thé, trong dé st dung mit sang
4,75 mm d6i véi BTNC 19 va mét sang 2,36 mm doi
véi BTNC 12,5.

Vé Iy thuyét, dé xay dung bai toan quy hoach thuc
nghiém dénh gia anh huong cia cot liéu (loai cap phdi)
dén kha ning khang HLVBX thi can nhiéu duong cip
phdi trai kin tir ving min dén ving vira va ving tho
dé thi nghiém hodc tdi thiéu s& c6 9 dudng cap phdi
cho 3 ving néu trén. Tuy nhién, do diéu kién kinh phi,
thoi gian ¢6 han, myc tiéu cua dé cuong chi tip trung
nghién ctru trong ving cip phdi thd theo Quyét dinh
858 da dua ra nén nhom nghién ciru d& xuét 3 loai cAp
phdi tho dic trung (thd it, tho vira va rat thd) duoc
thiét ké cung thoa man theo Quyét dinh 858 va TCVN
8819:2011. Trong d6, voi BTNC 12,5 cap phdi tho it,
thd vira va rat tho duge thiét ké c6 ham luong lot qua
mit sang khong ché 2,36 mm tuong tng 1an luot 1a 37,
34 va 28% (diéu kién khdng ché dbi véi BTNC tho
12,5 < 38%). Pdi voi BINC 19 véi duong cap phdi
tho it, tho vira va rat tho dugc thiét ké c6 ham luong lot
qua mit sang khdng ché 4,75 mm tuong tmg lan luot
13 44, 41 va 37% (diéu kién khdng ché d6i voi BTNCT
19 <45%).
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Noi dung nghién ciu
Luwa chon vt liéu thi nghiém
Cot liéu:

Nguyén tic lira chon: do viéc thi nghiém trén tat ca
cac loai vat li¢u nhu da4 dam, nhya c6 trén thi truong
trong nude 1a khong kha thi nén trong nghién clru nay,
chung t6i uvu tién st dung céc loai vat liéu mang tinh
dai di¢n hodc dugc st dung nhiéu trong thuc té san
xuit BTN trong nudc.

ba: ngoai thuc té, da su dung cho cong trinh giao
thong noi chung va cho BTN néi riéng, c6 kha nhiéu
ngudn cung cap (mo d4). Theo két qua nghién ciru cta
Vién Khoa hoc va Cong nghé Giao thong Van tai [4],
tai mién Béc hau hét 1a cac mo da voi (chiém gan 40%
tong s6 lwong mo trén ca nude) va mot phan 1a mo da
bazan. Mién Trung ciing da phan 1a cic mo da voi,
tuy nhién c6 thém mot s6 mo da granite & Ha Tinh va
Pa Néing. Mién Nam va Tay Nguyén chu yéu l1a da
diorit, andezit va da bazan. Nhu vy, dé thi nghiém dai
dién cho cac loai da thi khdi lwong méu 12 rat 16n, diéu
nay khong kha thi véi kinh phi va thoi gian cua nhém
nghién ctru. Trong pham vi nghién ctu nay, ching t61
dé xuit chon loai da voi va da bazan 1a loai da dang
duogc st dung kha phd bién & mién Béc va mién Trung
cho san xuit BTN, chi tiét nhu sau:

Pa dam (cét liéu 16m): lya chon 2 loai da dam dién
hinh str dung dé san xuat BTN khu vuc phia Bic: da
bazan (mo6 Sunway - Hoa Thach - Qudc Oai - Ha Noi)
su dung tai du an cau Nhat Tan (loai da bazan); da voi
(mé Kinh M6n - Thong Nhit - Hai Duong 14 loai da
voi-silic ¢ cuong do tir trung binh dén kha).

Cat nghién (cbt liéu min): cip phdi dung da dam
gbc da bazan: cat nghién duoc 1ay tir d4 mat cua cliing
mo Sunway; cap phdi dung d4 dim gbec da voi: cat
nghién dugc 14y tir d4 mat ctia cing mo Kinh Mén.

Bot khoang: san xuét tir d4 voi tai mé Quang Van -
Kién Khé - Thanh Liém - Ha Nam.

Nhya dwong:

Nhuya 60/70 (ADCo) la loai nhya duong dugc st
dung phd bién ¢ ac du 4n xay dung duong bo tai Vit
Nam.

Nhua 40/50 (ADCo) la loai nhua ¢6 d¢ kim lan
thép, it dugc su dung tai Viét Nam nhung da duoc st
dung tai Trung Qudc va mot sO nudc khac nham han



ché hu hong HLVBX.

Nhuya Polime PMBIII (Petrolimex) 1a loai nhua cé
kha nang tao cho BTN chiu tai va chiu nhiét tt. Loai
nhwa nay duoc nhiéu nude trén thé gidi st dung trong
nhitng tuyén duong c6 quy mé giao thong 1on va tai
trong nang nham han ché hu hong HLVBX.

Lwa chon cdp phoi cot liéu

Cdp ph6i BTNC 12,5: Lua chon 3 cap phdi ¢ thanh
phan hat dang duong cong chit S dé tao ra BTNC tho
theo hudng din trong bang 2 ciia Quyét dinh 858: cap
phéi 1 (cAp phdi it thd) vira thoa man duong cip phdi
cbt liéu quy dinh theo TCVN 8819:2011, quy dinh
theo Quyét dinh 858 (di sat can trén cap phdi cdt liéu
quy dinh theo Quyét dinh 858); cap phdi 2 (cap phdi
thd vira) nam khoang giita cap phdi cdt lidu quy dinh
theo Quyét dinh 858; cip phdi 3 (cip phdi rat thd) nam
khoang cin dudi cap phdi cot liéu quy dinh theo Quyét
dinh 858. Thanh phan hat cua 3 loai cip phdi BTNC
12,5 duoc thé hién ¢ hinh 1.

BTNC 12,5
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Hinh 1: thanh phén hat ciia 3 logi cap phéi thi nghiém BTNC 12,5

Cdp phéi BTNC 19: Lua chon 3 cap phdi c6 thanh
phan hat dang dudng cong chir S dé tao ra BTNC tho
theo hudng dan trong bang 2 ctia Quyét dinh 858: cap
phéi 4 (cp phdi it tho) vira thoa man duong cap phdi
cot lidu quy dinh theo TCVN 8819:2011, quy dinh
theo Quyét dinh 858 (di sat can trén cp phdi cbt licu
quy dinh theo Quyét dinh 858); cap phdi 5 (cap phdi
thd vira) nam khoang gitra cap phdi cdt lidu quy dinh
theo Quyét dinh 858; cap phdi 6 (cap phdi rat tho)
nam khoang can dudi cap phdi cbt liéu quy dinh theo
Quyét dinh 858. Thanh phan hat ciia 3 loai cap phi
BTNC 19 dugc thé hién & hinh 2.
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Hinh 2: thanh phan hat ciia 3 loi cdp phdi thi nghiém BTNC 19
Luwa chon cdc thong so va thiét bi thi nghiém

Thiét bi thi nghiém: loai Hamburg Wheel Tracker
do hiang Cooper Technology (Anh) san xuat; thiét
bi ¢6 thé thuc hién thi nghiém HLVBX trong moi
truong ngdm nudc va khong khi theo tiéu chuan
AASHTO-T324, EN 12697-22 va Quyét dinh 1617.

Théng sé thi nghiém: thi nghiém dugc tién hanh
theo phuong phap A trong méi truong ngam nudc tai
nhiét do thi nghiém 50°C theo Quyét dinh s6 1617/
QP-BGTVT (Quyét dinh 1617) [5]. Mau thi nghiém
c6 dang tam hinh chir nhat duoc ché bi tai do rong
du 7% bang cach sir dung thiét bi ddm lan theo phu
luc C cuia Quyét dinh 1617, c6 kich thudc quy dinh
nhu sau: dai x rong x day = 320 x 260 x 50 mm. Tiéu
chuan danh gia do sdu HLVBX theo Quyét dinh 1617
nhu bang 1.

Bang 1: quy dinh kyj thudt vé d¢ sau HLVBX

. Do sau HLVBX
Loai BTN :
* (RD, ), mm
1. BTNC theo st duyng nhya thong
thuong (TCVN 8819:2011), sau 15.000 <125
lan tac dung tai
2. BTN polime (theo 22TCN 356:2006), <125
sau 40.000 lan tac dung tai =

Xdc ldp quy hoach thuwe nghiém

Ham muc tiéu: st dung mot sb phép kiém chung
thong ké trén co s6 sb liéu thi nghiém dé chimg minh
mdi twong quan cac yéu t6 tac dong dén chiéu sau
HLVBX.

Y =F (X)
Trong d6: Y 12 bién phu thudc; X 1a bién doc lap.

Bién phu thuodc: bién phu thude Y la chiéu sau



HLVBX tai s6 lan tac dung tai [15.000; 20.000;
40.000].

Bang 3: chi tiéu co Iy ciia dd dam géc da bazan

Bién doc ldp: céac bién doc lap bao gém: X1: dac a . Loai vt ligu
, ) . Chi tiéu thi nghiém Pon vi
tinh da goc, X1 = [da bazan; da voi]; X2: loai BTN, X2 (bd 5x10) (Pd 0x5)
= [BTNC19; BTNC12,5]; X3: cp phdi cdt ligu, X3 = |Cudngdd dé goc MPa 130 -
[rét tho, tho vira, tho it]; X4: loai nhya, X4 = [40/50; |Ham lugng byi ban % 0,37 -
60/70; PMBIII]. D0 mai mon Los Angeles % 11 -
Bang 2: quy hoach s6 mau thi nghiém dénh gia tiwong quan giita chiéu sau Ham luong hat thoi det % 11 -
HLVBX véi dac tinh da g(fc, loai BTN, cép phéi cot liéu va loai nhua duong ’
Do dinh bam - Cap 5
Dic tinh i gic :
Bang 4: chi tiéu co Iy cua da dam goc da voi
Logi Di bagua B véi :
shmm | BINCI2S BINCI? BINCI15 BINCI? ] A . Loai vat liéu
drimg mia) Chi tiéu thi nghiém Don vi
Ril | Tho | Thi | Rit | Tho | Thd | Rit | Tha | Tho | Rét | Th | Tho (Pd 5x10) | (Dd 0x5)
i |vim | & |t |vim| & |05 (vim| & |t |vim| &
e elecleoaln elole Cuong 46 dd goc MPa 4.8 §
- Ham lugng bui ban % 0,31 0,30
§ B lA | A (A A A4 |4 |l A 44| da| 12 Do mai mon Los Angeles % 25,54 -
E Ham luong hat thoi det % 8,30 -
Do dinh bam - Cép 4
° r r ) ~
3 _ Thiét ké thanh phan hon hop BTN
S|4 Slh| bbb S|k || 2 o
E Loai BTNC 12,5 va BTNC 19 duoc thiét ké phu hop
v6i giai doan thiét ké so bo theo quy dinh cia TCVN
g 8820:2011 [7]. Cac loai BTN trong ndi dung nghién
E wla (4 alaalals|alalalelsl s ctru dugce thiét ké va ché bi tai Phong Thi nghiém trong
g = diém duong b I (VILAS 164) - Vién KH&CN GTVT.

Bang 5: cdc chi tiéu thiét ké cia hén hop BINC 12,5

Chi thich: | 16 mé gém 2 méu

Phén tich phuong sai (ANOVA) duoc sir dung dé
kiém chimg twong quan chiéu siu hin lun voi cac
bién doc 1ap. Két qua kiém ching cho thdy, chiéu sau
HLVBX tai s6 lan tac dung tai khac nhau (15.000;
20.000; 40.000) c6 twong quan véi cac bién doc lap &
murc ¥ nghia théng ké 5%.

Thi nghiém kiém tra chat lwvong vat liéu ché tao
BTN

Kiém tra cac chi tiéu cta cbt liu, bot khoang déu
dat theo yéu cau quy dinh cia TCVN 8819:2011 va
Quyét dinh 858. Kiém tra cac chi tiéu cua 2 loai nhua
duong 60/70 va 40/50 déu c6 cac chi tiéu dam bao theo
quy dinh cta tiéu chudn TCVN 7493:2005 [6]. Cac chi
tiéu ctia nhya duong PMBIII déu dat theo quy dinh cta
Tiéu chuan 22 TCN 319-04,
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Loai BTINC 12,5
Ciic chitiéu thiét Ciip phéi it Cilp phéi thé Cip phéi tho
TT | kehonhopbé | Loainhya thé (1) viea (2) nhiéu (3)
tong nhya - - - -
Da ba Da L ba o
. Da vii Da v
bazan Voi bazan bazan
60/70 50 46 49 45 475 43
| Hamluongnhga [0 S| 47 | 50 | 46 | ass | 44

thiét ké, %

PMBII 52 48 51 47 495 45

60/70 2520 | 2420 | 2525 | 2424 | 2527 | 2430

Khéi lwgng thé

fch, gom’ 40/50 2525 | 2426 | 2531 | 2429 | 2534 | 2440

PMBIII 2565 | 2444 | 2570 | 2450 | 2573 2453

60/70 4,05 3,90 411 402 415 407

3| Dorongduva, % 40/50 4,10 3,99 415 4,06 410 413

PMBII | 417 | 405 | 413 | 410 | 420 | 414

i a 60/70 1203 | 10,14 | 1235 10,64 12,68 10,84
Dg on dinh

4 | Marshall ¢ 60°C, 40/50 1233 | 11,05 | 12,67 11,34 13,01 11,61

kN
PMBIII 1560 | 1245 | 1580 12,89 15,94 12,77

60/70 2,67 2,90 2,80 2,70 2,50 21

b déo Marshall ¢

60°C, 001 mm 40/50 3,03 314 3,12 333 3,05 334

PMBIII 37 3,85 341 378 349 3,61




Bdng 6: cdc chi tiéu thiét ké ciia hén hop BTNC 19

Loai BTNC 19
Cic chi tiéu Ciép phéi it Ciip phéi tho Ciip phéi tho
TT | thiét ké hon hop | Loai nhua thé (4) vira (5) nhiéu (6)
be tong nhya i | pa | pi | pa
Da voi Da voi P
bazan bazan bazan VoI
60/70 4,65 4,25 4,5 4,15 4,45 4,1
Ham lugng nhya
1 thiét k&, % 40/50 4,75 4,35 4,6 4,25 4,55 42
PMBIIT 4,85 4,45 4,7 4,35 4,65 43
60/70 2.523 2.424 2.529 2433 2.535 2.436
o | Khoiluong the 40/50 2529 | 2431 | 2536 | 2440 | 2541 | 2445
tich, g/cm
PMBIII 2.570 2.449 2.575 2457 2.577 2.459
60/70 4,08 3,95 4,16 4,05 4,11 4,02
3 | Pordngduva, % |  40/50 4,11 3,92 4,10 4,01 4,16 4,18
PMBIII 4,19 4,09 4,11 4,17 4,25 4,10
X 12,34 10,32 12,1 1 12,81 10,41
D6 6n dinh 60/70 3 0,3 15 0,77 8 0,
4 Marshall 6 60°C, 40/50 12,52 11,22 11,42 11,64 13,15 11,80
kN
PMBIII 15,76 12,61 15,61 12,69 15,44 12,97
60/70 2,61 2,97 2,66 2,75 2,44 2,78
5 Do déo Marshall
$60°C, 001 mm | 40/50 308 | 3,10 | 332 | 339 | 321 | 339
PMBIII 3,66 3,89 3,41 3,85 3,55 3,42
, en
Thi nghiém HLVBX

Sau khi thiét ké timg loai BTN theo quy dinh
TCVN 8820:2011, lya chon ham lugng nhua thiét ké
dé tién hanh dtic mau thi nghiém HLVBX. Cac mau
BTN HLVBX duoc thi nghiém theo huéng dan cia
Quyét dinh 1617.

Két qua
Ddnh gid dnh hwéng ciia nguon goc dd dén kha
nang khang HLVBX

Két qua thi nghiém HLVBX ctia BTNC 12,5 va
BTNC 19 tuong tng voi 3 loai nhya 60/70, 40/50 va
PMBIII cho 2 loai d4 dim gdc bazan va da voi duoc
thé hién trong cac hinh 3, 4, 5, 6.

Két qua thi nghiém HLVBX clia BTNC 12,5

12,5 mm

mENTO-CP1

mANS0-CP1
BPMBI-CP1
WENTO-CRT

mANS0-CPZ

WPMBEHCR2

B séiu HLVEX (mm)

WENTO-CPE
mANSO-CPY
PMBI-CR3

ISl CpphEil o phdis Clgphii  Caphdi2z  Clpphdia
Da bazan Ba i

Hinh 3: két qua thi nghiém HLVBX ciia BINC 12,5 v6i 3 logi nhwa 60/70,
40/50 va PMBIII cho 2 logi dda dim goc bazan va dd voi - g voi 15.000 lan
tac dung tai khi sir dung nhira 60/70, 40/50 va 40.000 lan téc dung tdi
khi sir dung nhwa PMBIII
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Két qua thi nghiém HLVBX ciia BTNC 12,5

12,5 mm

mELTI-CP

mALE0-CR
mPMBIN-CPT

WELTO-CP2
maA0E-CP2
mPMBII-CPZ

% =iy HLYEX (mm)

mELTO-CP3
mALED-CP3
PMBAI-CR3

Cpphfil  ClpphBiz

B4 bazan

Clip gl 3 CHpphdil  Cépphii 2

Tl phifi 3

Hinh 4: két qud thi nghiém HLVBX ciia BTNC 12,5 voi 3 logi nhya 60/70,
40/50 va PMBIII cho 2 logi dd dam goc bazan va dda véi - ing véi 20.000 lan
tac dung tai khi sw dung nhya 60/70, 40/50 va 40.000 lan tac dung tdi
khi sir dung nhwa PMBIII

K&t qua thi nghiém HLVBX ctia BTNC 19

12,5 mm

WEOTI-CRA
W40750-CP1

BPMEII-CP

NEQTI-CP2
W4QS0-CP2
BPMBII-CP2
WENTI-CPS
H40750-CP3

B4 sdiu HLVBX ()

PMBIII-CP3

Clpphil  Cipphf2

Ba bazan

Clip phi 3 Chpphdil  Cipphiiz  Clpphdis

Ba vai

Hinh 5: két qua thi nghiém HLVBX ciia BTNC 19 véi 3 logi nhwa 60/70,
40/50 va PMBIII cho 2 logi dd dam goc bazan va dd voi - ung véi 15.000 lan
tac dung tai khi sw dung nhya 60/70, 40/50 va 40.000 lan téc dung tai
khi sir dung nhwa PMBIII

Két qua thi nghiém HLVEX ctia BTNC 13

12,5 mm

WENTO-CP1
WANS0-CP1
mPMEII-CPA

WENTI-CP2
m4N50-CP2

EPMEII-CPZ

B4 280 HLVBX (mm)

WENTD-CP3
WAWS0-CP3
PMEII-CPS

Clip phii 1

Chip phi 2
B4 bazan

cp phii3 ClppaSil  ClpphBz  Chpphdi3

Ba wii

Hinh 6: két qud thi nghiém HLVBX cia BTNC 19 véi 3 logi nhya 60/70,
40/50 va PMBIII cho 2 logi dd dam goc bazan va dd voi - tng voi 20.000 lan
tac dung tai khi sw dung nhua 60/70, 40/50 va 40.000 lan tac dung tai
khi sir dung nhwa PMBIIT

Nhan xét:

- Vi bt lieu da dam ngudn gdc da bazan va da
voi (c6 chit luong da dim ¢ muc d6 tir kha dén trung
binh), str dung cat nghién, cip phdi thé dang duong
cong chit S, sit dung nhya duong 60/70, nhya duong
40/50, nhya duong PMBIII thoa man va vuot chi




ticu HLVBX (12,5 mm), tham chi khi tac dung tai toi
20.000 lan.

- Kha ndng khang HLVBX ctia BTNC 12,5 str dung
da dam gdc bazan va gbc da voi co ban 1a nhu nhau.
Kha ning khang HLVBX d6i v6i BTNC 19 sir dung da
dam gdc da voi kém hon so v6i da gde bazan (kém hon
khoang tir 15-50%).

Ddnh gid dnh hwéng ciia logi cdp phoi cot lidu
dén khd nang khing HLVBX ciia BTN

Két qua thi nghiém HLVBX ciia BTNC 12,5 va
BTNC 19 tuong tng véi 3 loai nhya 60/70, 40/50 va
PMBIII cho 2 loai da dim gbc bazan va da voi duoc
thé hién trong hinh 7.

Két qua thi nghiém HLVBX cila BTNC 12,5 va BTNC 19

12,5 mm

12 wB0TO-CPY
m4E0-CP1

=PMEII-CP1
10 REOTOCR2
R40E0CP2

PMBIILCR2
wB0TO-CP2
40/50-CP3

BTNC 125 BTNC 19
PMBII-CP2
wilT0-CP4
w4lVE0-CP4
=PMBII-CP4
WANTO-CPS
B4NVE0-CPS
BPMEII-CPS
neNTO-CPE
w4lVE0-CPE
wPMBII-CPE

BTNC 12,5 BTNC 13

" m m o oops N ™ g m ;oo s

D4 bazan Ba vai

Hinh 7: so sanh két qua thi nghiém HLVBX ciia BINC 12,5 va BINC 19
voi 3 logi nhwa 60/70, 40/50 va PMBIII cho logi da dam goc bazan va da voi

Nhan xét:

- Gia tri @6 sau HLVBX cua cac mau thi nghiém
BTNC 12,5 va BTNC 19 (d4 dam gdc bazan va d4 voi)
¢6 cap phdi quy dinh theo TCVN 8819:2011 va Quyét
dinh 858 déu dat yéu cau (< 12,5 mm) vé tiéu chuan do
sau HLVBX theo Quyét dinh 1617.

- 3 loai cap phdi it tho (1, 4), tho vira (2, 5) va rat
tho (3, 6) cua BTNC 12,5 va BTNC 19 tuong ung co
gia tri d6 sau HLVBX sai khac nhau khong nhiéu. Qua
day c6 thé danh gia BTNC 12,5 va BTNC 19 ¢6 kha
nang khang HLVBX co ban 1a nhu nhau.

- D6 sau HLVBX ctia cac mau BTN dbi voi cap
phdi it tho 13 cao nhat, giam dan v&i cap phdi tho vira
va thap nhét 1a cip phdi rat tho cho ca BTNC 12,5 va
BTNC 19.
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Ddnh gid dnh hwéng ciia logi nhwa dwong dén
kha nang khang HLVBX ciia BTN

- Trén co so két qua tai hinh 7 nhan thdy, gia tri
do sau HLVBX cua cac mau BTNC 12,5 va BTNC
19 str dung nhya 60/70 c6 gia tri cao hon nhya 40/50
khoang 1,5 dén 2 1an khi thi nghiém véi 15.000 lan tac
dung tai. Gia tri do siu HLVBX ctia cic mau BTN sir
dung nhya PMBIII sau 40.000 lan tac dung tai co gia
tri khoang dudi 6 mm (dudi 1/2 lan gia tri gidi han theo
quy dinh < 12,5 mm).

- Str dung nhya 40/50 va PMBIII c6 thé cai thién
dang ké kha nang khang HLVBX ctia BTN.

Két luan va de xuat
Két lugn

V6i cbt lidu d4 ddm ngudn gbc da bazan (khu virc
Qudc Oai - Ha Noi) va da voi (khu vuce Kinh Moén -
Hai Duong), sir dung cat nghién, cap phdi thd dang
duong cong chit S, sit dung nhya duong 60/70, nhua
duong 40/50, nhya duong PMBIII théa man va vuot
chi ticu HLVBX (12,5 mm), tham chi khi tac dung tai
t&i 20.000 lan,

Kha nang khang HLVBX ctia BTNC 12,5 su dung
da dam gbc bazan va gbc da voi co ban 1a nhu nhau.
Kha ning khang HLVBX d6i v6i BTNC 19 sir dung da
dam gbc da voi kém hon so vai da gbe bazan (kém hon
khoang tir 15-50%).

Céc loai BTNC 12,5, BTNC 19 ¢6 cap phdi muc do
tho khac nhau (tho it, tho vira, rat tho) voi nhua duong
40/50, 60/70, PMBIII déu thoéa mén chi tiéu HLVBX
theo quy dinh (< 12,5 mm, 15.000 luwot tac dung tai
ung véi BTNC su dung nhya 40/50 va 60/70; < 12,5
mm, 40.000 luot tdc dung tai ng véi BTNC st dung
nhya PMB III).

Kha nang khang HLVBX cua BTNC 12,5, BTNC
19 stt dung nhya duong 60/70, 40/50; PMBIII tang
theo mirc d6 thd cua cap phdi cot lidu. Kha ning chong
HLVBX cao nhat véi cap phdi rat tho, thdp nhit véi
cap phdi it tho.

Kha nang khang HLVBX ctia BTNC 12,5, BTN 19
st dung nhya duong 40/50 cao hon so voi BTNC 12,5,
BTN 19 su dung nhya duong 60/70.

Deé xuat

Qua phan tich c6 thé thiy, gia tri d6 sdu HLVBX
ciia cac mau thi nghiém BTNC 12,5 va BTNC 19 c6



cap phdi quy dinh theo TCVN 8819:2011 va Quyét
dinh 858 déu dat yéu cau (< 12,5 mm) vé tiéu chuin do
sau HLVBX theo Quyét dinh s6 1617. Nhu viy, BTNC
12,5 va BTNC 19 thiét ké theo quy dinh cia TCVN
8819:2011 van c6 thé 1a Iya chon hop 1y dbi véi tuyén
duong c6 quy mo giao thong 16n véi muc dich giam
thiéu HLVBX. Tuy nhién, dé giam thiéu HLVBX can
quy dinh gi6i han thanh phan hat cia BTNC 12,5 va
BTNC 19 nhu sau: dudng cong cip phéi thiét ké dang
chir S dé tao ra dugc BTNC tho; gidi han thanh phan
hat cia BTNC 12,5 va BTNC 19 nam trong mién giao
giita duong cap phdi quy dinh theo TCVN 8819:2011
va Quyét dinh 858 nhu trong bang 7.

Bang 7: quy dinh gioi han thanh phdﬁ hat ciia BTNC 12,5 va BTNC 19
theo TCVN 8819:2011 nham giam thiéu HLVBX

BTNC 12,5 BTNC 19
Cé sang (mm) -
Luogng lot qua sang (% khoi luong)
25 100
19 100 90-100
12,5 90-93 71-78
9,5 74-80 58-72
4,75 48-62 36-56
2,36 30-48 25-44
1,18 21-36 17-33
0,6 15-26 12-24
0,3 11-18 8-17
0,15 8-14 6-12
0,075 6-8 5-7
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Nghién ctu dién bién lan truyén tham trong dat cua ky thuat
tudi nho giot cho cay nho lay la trén ving khan hiém nudc
Tran Thai Hung", Vo Khic Tri, Lé Sim
Vién Khoa hoc Thiy lgi mién Nam
Ngay nhan bai 25.5.2015, ngay chuyén phan bién 28.5.2015, ngay nhan phan bién 22.6.2015, ngay chip nhan ding 29.6.2015

K¥ thuat twéi nho glot la glal phap giip tiét kiém nwéc hi¢u qua cho cay trong vung khan hiém nwére.
Nu’(rc dwge cung clp true tlep, lién tuc va déu din trén mit dat thong qua cac voi twéi nho giot va thim
xuong tang dit canh tiac dé dam bao cho cay trong sinh trwéng va phat trién tot. Trong qua trinh thuce
nghiém nghién ciru dong thai 4m cia dit trong k¥ thuit twéi nhé giot dé xac dinh ché dd twéi hop 1y cho
ciy nho lay 14 trén vang khan hiém nwéc, cac tic gia da thiét 1ap thi nghiém va quan tric dién bién lan
truyén thAm trong dat. Tir két qua do dac va tinh toan di dé xuit twong quan giira cac dai lwong: dé sau
tham (z), ban kinh trung binh cia vung dit w6t theo phlro’ng ngang (r), lwgng nuwdce (w), thoi gian tuwdi (t),
toc do lan truyen thAm dimg (v) va toc do lan truyen tham ngang (v ) caa ky thuat twdi nho giot. Biéu do
biéu thi quan hé twong quan gura cac dai lu’o’ng ¢6 hé sb twong quan kha cao (R tir 0,906 dén 0,9899), phu
hgp cho nghién ctru dong thai am cua dat dé xac dinh ché do twdi hop ly cho cay nho lay 14 néi riéng va

ciy trong can (c6 b ré nong) néi chung trén vang khan hiém nuéce khu viee Nam Trung Bd.

Tir khéa: chu ky twéi, dién bién thim, téc dp lan truyén thim, twdi nhé giot.

Chi s6 phén loai 2.1

Pat van de

Két qua phan tich cac thi nghiém vé sy lan truyén nudc
trong dat cia H Darcy (1885), Green va Anpt (1911),
Kostiakov (1932), Phllhpe (1957)... cho thay qué trinh
nude tham vao dat c6 thé chia thanh 2 giai doan: giai
doan thim chua 6n dinh (tham hut) va giai doan thim On
dinh. Su lan truyén nuadc trong dat phu thudc vao loai dat,
cau tao dat va k¥ thuat tudi. i véi cac loai dét canh tac
khac nhau, kha ning thdm va trir 4m trong dit ciing khac
nhau, do d6 thoi gian tudi sé thay doi tily theo timg loai
dat [1-3].

Phuong phap tudi va k¥ thuat tudi cd anh hudng 16n
dén qua trinh thdm cua nudc vao trong dat. Khi dat dugc
tudi theo phufong phap cb truyén, nudc s& tham dan trai
deu tir mat dét xuong phia du6i. Nhu vy, tai nhiing vi tri
nam gitra cac gdc cdy, lugng nude ndy sé bi lang phi, déi
khi tao dleu kién cho co dai moc va phat trién manh, gy
tac dung xau ddi véi cay trong. Trong k¥ thuat twdi nho
giot, nudc dugc cip rat hop 1y tir mot diém trén mat dat
thong qua cac thiét bi tudi, sau d6 lan toéa ra xung quanh
va tham xudng dudi, voi luong nude cung cip vira di dé
lam 4m khoang hoat dong ctia b ¢, dat s& dat 4o Am tdi
uu, khong bi thira, gy bio hoa va lang phi nude. D6i voi
mdi loai cay trong, b ré tiém ning c¢6 nhitng dic diém

*Tac gid chinh: Tel: 0918802527, Email: tthung.siwrr@gmail.com
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khac nhau vé dung tich khong gian. Sy phat trién cua bo
ré tiém ning 1 rit quan trong, khi dat dugc cung cap day
@i nuéc va chat dinh dudng mot cach hop ly, 1é cdy s&
hap thy nudc, chat dinh dudng va khong khi aé giup cdy
trong sinh truong va phat trién tot, mang lai ning suét va
chét lugng san phim cao [4].

Trudc day, cac nghién ciru thuong chu yéu tap trung
vao phuong dién ché do tudi cho cdy tréng theo timg
phuong phap tudi, chua quan tim nhiéu dén  dong thi am
cua dt theo khong gian tiém nang cua bo ré cay. Co mdt
sb tac gia da nghién ciru dién bién thim ddi voi phuong
phap tudi co truyén (tudi tran, twdi ranh, tudi rai...),
nhung rét it mo phong trong ky thuat tudi nho giot (nude
dwoc cung cap tir mot diém toa ra xung quanh). Nhu vay,
s& xay ra hién tuong tudi thira nudce khi ving 4m t5i wu
vuot qua khong gian bo ré tiém nang hodc tudi thiéu nude
khi ving 4m t6i wu nhé hon khong gian bo ré tiém ning.
Piéu d6 khong dat yéu cau trong san xuit néng nghiép,
giam hiéu qua tu6i tiét kiém nudc, dic biét 1a dbi voi
ving khan hiém nuéc.

Binh Thuan va Ninh Thuan 1a 2 tinh thudc khu vyuc
Nam Trung B0 co diéu kién tu nhién va khi hau khéc
nghiét, luong mua binh quan nim thap nhét ca nudc
(khoang 500-800 mm) va phan bd khong déu theo khong



RESEARCH ON INFILTRATION
SPREAD IN SOIL OF DRIP
IRRIGATION TECHNIQUE
FOR GRAPE LEAVES AT THE
WATER SCARCE REGIONS

Summary

The technique of drip irrigation is a solution of
water saving for crops in the dried areas. Water is
supplied on the soil surface directly, continuously
and regularly by drippers and then infiltrates into
the cultivated soil layer to ensure that plants will
grow and develop well. During the experimental
process of researching on soil moisture of drip
irrigation technique to determine the suitable
irrigation schedule for grape leaves at the water
scarce regions, the authors have carried out the
experiment and observed infiltration spread.
Based on calculated and observed results,
the authors have proposed the correlation of
parameters as follows: infiltration depth, average
radius of wetting front on horizontal direction,
irrigation water amount and time, velocity of
horizontal (v) and vertical (v) permeability
of drip irrigation technique. The correlation
coefficient of parameters is quite high (R* from
0.906 to 0.9899) and conformable to research on
soil moisture in order to determine the suitable
irrigation schedule for grape leaves in particular
and for terrestrial plants (with short roots) in
general at the water scarce regions of the South
Central Vietnam.

Keywords: drip irrigation, infiltration, irrigation
schedule, permeable velocity.

Classification number 2.1

gian va thoi gian. Pac diém ngudn nudc khan hiém da
gdy ra tinh trang han han va thiéu nudc nghiém trong
trong viéc phuc vu phat trién kinh té - xa hoi, ddc biét
1a san xuit nong nghiép. Hién c¢6 khoang hon nira triéu
ngudi dan cta khu vuc nay séng phu thuge vao san xuat
nong nghi¢p. Do diéu kién san xuat kho khan nén phan
16n dan cu séng O muc nghéo kho can duoc cai thién cude
séng [5].

Nghién cuu nay dugc thyc hién voi muc tiéu thiét
1ap cac tuwong quan gitra cac dai lugng: do sau tham (z),
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ban kinh trung binh ving dat u6t theo phuong ngang (1),
lugng nudce tudi (w), thoi gian tudi (t), tdc do lan truyén
thdm theo chiéu siu (v) va toc do lan truyen thdm theo
chiéu ngang (v,) cua ky thuat tudi nho giot nham ‘phuc vu
nghién ctru dong thai am cua dat dé xac dinh ché do tuoi
hop ly cho cay nho ldy 14 noi riéng va cdy trong can (co bo
r¢ nong) ndi chung, tir 6 tmg dyung vao thyc té san xudt
trong trot, gitip mang lai hidu qua tudi va tranh ling phi
nudc trén vung khan hiém nudc Nam Trung BJ.

Doi twong, cach tiép can va phwong phap nghién ciu
Déi twong nghién citu

Déi tuong nghién ciu 1a dién bién lan truyén thdm
trong dat cta ky thudt tudi nho giot theo cac chu ky tudi
2,3 va 4 ngay.

Mo hinh thyc nghiém dugc thuc hi¢n tai trang trai
trong nho lay la & xa Thuan Quy, huyén Ham Thuan
Nam, tinh Binh Thuén.

Thi nghiém cac chi ti€u co ly cua dat tai Vién Khoa
hoc Thuy 191 mién Nam.

Cich tiép cdn va phwong phdp nghién ciru

(1) Tiép can ly thuyét va thuc tién mot cach toan dién,
két hop véi viéc ké thira ¢6 chon loc cac két qua nghién
ctru khoa hoc vé lan truyén tham trong dat va cong nghé
tudi tiét kiém nude phuc vu san xuét [4].

(2) Tiép can cac thanh phan cau trac cia md hinh sir
dung nudc: nguon van chuyén, khai thac su dung va ing
dung céc tién bo khoa hoc va cong nghé vé: thiét bi tudi,
vt liéu, két cdu, cdy trong va cac phan mém tinh toan
hién dai dé phuc vu viéc phan tich, lya chon, thiét ké mo
hinh thi nghiém hién truong [2, 6].

(3) Ly mau dat theo cac do sau khac nhau tai hién
truong. Phan tich céc chi ti€u co, Iy dat trong phong thi
nghi¢m.

(4) Thiét 1ap mo hinh thi nghiém, quan tric tudi va
dién bién lan truyén thim trong dat theo khong gian (thim
ngang va thdm sau) va thoi gian véi cac chu ky tudi: 2,
3 va 4 ngay. Dinh ky quan tric lan truyén theo cac budc
thoi gian 5 phut/lan: 1, 3, 5, 10, 15, 20, 25, 30... dén 200
(phut) thi ding tuéi. Sau d6 tiép tuc quan tric qua trinh
lan truyén nuéc trong dit tai cac budc thoi gian: 210, 240,
270, 300, 330 va 360 (phut) thi ding quan tric [5, 7, 8].

(5) Thiét lap su trong quan hoi quy giita cac dai luong:
z,1, W, t, v, v_theo muc ti€u nghién ctru d¢ xuat.

(6) Tong hop dit liéu va phan tich két qua thuc nghiém
bang chuong trinh Excel va SPSS16.



Két qua va thao luan

Dic diém thd nhudng tai mo hinh thyc nghi¢m la loai
dét cat min co hé s6 rong cao, nén cac phﬁn tr nudc chuyén
dong nho thanh phén trong lyc cua ban than 16n hon luc
mao dan ciia dat ddi v6i cac phan tir nudce (bang 1).

Bang 1: ddc tinh cua tang dat tir 0 dén 60 cm
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Khi nude thim vao dat, khi dat uot trong nhu hinh ban
cau. Trong thoi gian dau, nude lan rat nhanh trén bé mat dt
theo hinh tron, tdc o nudc lan toa theo phwong ngang nhanh
gan bing phu’ong théng dtmg (thim siu xuéng phia dudi).
Giai doan tlep theo, toc do nudc lan truyen thim ngang nho
hon lan truyen tham sau. Giai doan cu01 nudc chu yéu tham
sau, it thim ngang. Dién bién lan truyén thim trong dét cla
timg chu ky tudi cu thé nhu sau (hinh 1, 2 va bang 2):

Chu ky twdi 2 ngay (CK2): voi chu ky tu6i ngan, trong dat
van chira ham luong am cao nén nudc ¢ xu huéng thim ngang
s0 vi phuong thang ding (thdm sau). Trong khoang 20 phut
dﬁu toc d tham theo 2 phuong dimg va ngang kha déu nhau,

=10,55-10,7 cm, r,, = 10,05-10,25 cm, v, = 0,5 em/phut,

= 0,46 cm/phut; sau d6 thim theo phu(mg ngang o xu
the cham lai mic du thdm theo phuong dimg van dién ra déu
voi mirc d§ giam it hon. Sau 90 phut, z,, = 29,3-29,5 cm,
r,, = 19,3-20,05 cm, v , = 0,17 cm/phut, V =0,06 cm/phut;
sau 145 phut toc do thim theo phuong ngang giam
nho, hé sb thim v 145 Chi khodng 0,02 cm/phut thip hon
phuong ding v . = 0,1 cm/phut. Thoi diém ngimg tu6i
(sau 200 phut), z,, = 41,1-41,45 cm, 1, = 22,35-23,2 cm,
=0,08 cm/phut V0= 0,01 cm/pht, sau d6 nude tiép tuc

tham dén do sau z,,=438-454cmvar, =229-238 cm.

Chu ky twoi 3 ngay (CK3): nudc thém déu ra xung
quanh va xudng phia dudi do luong am trong dat giam
hon so voi CK2. Trong 1 phut dau tién toc do tham sau
(v, =148 cm/phut) nhanh hon tham ngang (v, =135 cm/phut)
14 phut tiép theo toc do thAm nhanh hon CK2 va kha déu
nhau theo 2 phuong (dung va ngang), trong 30 phit ké tiép
toc d6 thdm giam xudng so voi CK2, z z,, = 20,1-20,75 cm,
r,,=155- 15 15 em, v .= 0,23 cm/phat, v . = 0,1 cm/phut
thol gian tiép theo tbe do thim theo phu’()’ng ngang co xu thé
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cham lai trong khi nuéc thim theo phwong dimg van dién
ra déu véi mirc do giam it hon. Sau 90 phut, nudc co xu
thé thdm sdu 16n va giam tham ngang z, = 29,1-30,25 cm,
=18,5-18,9 cm, v, = 0,19 cm/phut, V = 0,04 cm/phut;

sau 125 phut, toc do thim theo phuong ngang giam
nho, hé s thim v, chi khoang 0,02 cm/phut thap hon
ph}rong ding v ,. = 0,15 cm/phut, dén 175 phat hé sb
tham v .. chi khoang 0,01 cm/phut, thap hon phuong dimg
= 0,1 cm/phat. Thoi diém ngimg tu6i (sau 200 phut),
=42,8-43,35 cm, 1, =20,8-21,2 cm, v = 0,08 cm/pht,

= 0,01 cm/phit, sau d6 nudc tiép tuc thim dén do sau

z,,, = 44,8-46,9 cm va T = 21,3-21,7 cm. So sanh cung
bude thoi gian quan tric thi do sdu tham (z) ciia CK3 16n

hon CK2 nhung ngugc lai thAm ngang (r) lai nhd hon CK2.

Chu ky twoi 4 ngay (CK4): v6i thoi gian 1p lai tudi kha
dai nén dét kho hon do bdc thoat hoi nude bé mat dat va qua
mat 13, luong 4m trong dit giam hon nhiéu so véi CK2 va
CK3 nén toe d6 thim CK4 16n nhat, nude c6 xu hudng tham
sau xuéng phia du6i manh hon sang phuong ngang. Trong
1 phit dau tién, toc do thim siu (v, =163 cm/phut) nhanh
hon thim ngang (v,=152 cm/phut) 50 phit tiép theo toc
do thAm nhanh hon CK2, CK3 va theo 2 phuorng (dtng va
ngang) kha déu nhau, trong thoi glan tlep theo dén khi ngimg
tudi, toc do tham ding giam xudng gan twong duong voi
CK3 nhung van 16n hon CK2, ngugc lai the do tham ngang
c6 xu thé cham lai bang CK3 va nho hon CK2; bat dau tir
195 phut dén khi ngimg tu6i, nude chi con xu thé thim sau
va rét it thdm ngang. Thoi diém ngimg tudi (sau 200 phut),

Z,, = 44,3-449 cm, r, = 19,15-20,25 cm, v, = 0,09

cm/phut Vo = 0, sau do nudce tiép tuc thim den do sau

= 46,8-48 cm va khong thdm sang phuong ngang nira,

Iy = 19,45-20,3 cm. So sanh cung budc thoi gian quan tric

thi d9 sau tham (z) cua CK4 16n hon CK2 va CK3, nhung
nguoc lai thim ngang (r) lai nho hon CK2 va CK3.

|
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Hinh 1: so hoa dién bién qud trinh tham hit nwée cia dat

10



Bang 2: tém tdt mot s6 két qua quan tric lan truyén tham hit mieée cia dat
(tinh binh qudn cia 6 lan thi nghiém)
Choktuct 2 ngly Choktoct 3 gy Chk todi 4 ngiy
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Hinh 2: quan trdc dién bién lan truyén tham tai mé hinh thuc nghiém
(tinh Binh Thudn)

Dua trén cac két qua quan tric va phan tich dién bién
qua trinh thim hat nudce cia dét, vé biéu dd quan hé tuong
quan gilta cac dai luong: z, 1, w, t, v, v, (hinh 3, 4 va 5).
Két qua bang 3 cho théy, céc ham s6 duoc thiét 1ap c6 h¢

s0 twong quan kha cao (R?> 0,90).

Bang 3: quan h¢ twong quan giita cdc dai luong

Tq‘:;‘:lg Chu ky twéi 2 ngay Chu ky twéi 3 ngay Chu ky tuéi 4 ngay
., | r=7.60361nz) -5.9535 | r=68464In(z)-4,8236 | r=63817In(z)-4.2771
R?=0,9666 R>=0,9778 R?=0,9802
Low | 7=8994In(w)- 35645 | 2=0.4504In(w) - 38,091 | 2=9,5763In(w) - 37,842
R>=0,9258 R?=0,906 R>=0,9223
L, | 7=93112m 10912 | 2=97827In(m - 12,068 | 2=9.9148In(1) - 11,425
R?=0,9344 R*=0,9182 R*=0,9313
| TE4STS6INW) - 14194 | r=4,1287In(w) - 12,086 | r=3,7723In(w) - 10,166
R?=0,9899 R?=0,9897 R>=0,9857
| 14399810 05178 | r=39283In() + 04011 | r=3,5406In(t) + 1423
. R>=0,9818 R?=0,9766 R>=0,9643
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Hinh 3: biéu dé quan hé twong quan giita cic dai hrong ciia chu ky twdi 2 ngdy
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Hinh 4: biéu d6 quan hé twong quan giita cdc dai hrong ciia chu ky teéi 3 ngay
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Hinh 5: biéu @6 quan hé twong quan giita cdc dai hrong cia chu ky teéi 4 ngay
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Ket luan

Két qua thi nghiém lan truyén tham phu hop véi dic
diém thd nhudng loai dét cat min c6 hé sb rong cao cua
khu vyc ven bién mién Trung. Tang dat 0-5 cm bi bdc
thoat hoi nudc nhiéu c6 toc do thdm hat nhanh, tr 5 cm
tro xubng toc do tham twong ddi 6n dinh. So sanh cung
budc thoi gian quan tric thi z cia CK4 16n hon CK2 va
CK3, nhung nguoc lai r lai nhé hon CK2 va CK3. Két
qua quan trac tham cho thay, khi nudc thim toi tang dat
c6 bo 1é tiém nang (CK2: z=5-15 cm; CK3: z=6-17,5
cm; CK4: z = 8-20 cm), tbc d6 tham sau va thdm ngang
16m, diéu nay dugc 1y giai rang ré cdy da hit nude (lam
giam do am cua dat) va thoat hoi nu6e qua mit 1a dé nuoi
cay phat trién, déng thoi cac ré ciy ciing da tao thanh cac
dudng dan giap nude di chuyén dé dang tir vi tri ¢ thé
nang thap t6i vi tri c6 thé ning cao, 1am cho téc do tham
tang nhanh.

Biéu d6 biéu thi quan hé tuong quan giita cac dai luong
cho thiy, cac ham sb dwoc thiét 1ap co hé s trong quan
khé cao (R2tir 0,906 dén 0,9899), phi hop cho nghién ctru
dong thai am cua dat dé xac dinh ché do twdi hop 1y cho
cdy nho lay 14 néi riéng va cdy trong can (c6 bo ré ndng)
noi chung trén ving khan hiém nudc.

V6i thyc tién san xuét c6 dic diém ty nhién tuong tu,
ngudi dan chi can tudi (ding ky thuat tudi nho giot) trong
khodng thoi gian 35-40 phat 14 du dé nuéc tham hét tang
ré cdy tiém ning co do sau 20 cm, hodc trong khoang 90
phut la du dé nudce thim toi do sau 30 cm, sau do dung
twdi dé tranh ldng phi nudc do thim sau, dam bao hiéu
qua st dung nudc.
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Kién nghi nghién ctru thém vé lan truyén tham trong
diéu kién cac 16p dat canh tic khong dong nhat theo do
sau, dia hinh khong bang phing, myc nudc ngam thay doi
va ¢6 anh huong t6i cdy trong dé (mg dung trong thuc tién
san xudt mot cach hiéu qua.

Pé giam hién tuong thdm mit nude cua dat, ngudi
dan nhiing noi khan hiém nuéc thude khu vuc Duyén hai
mién Trung (c6 diéu kién tho nhué'ng twong tu) can téng
harn lugng sét, cac chat mun hodc chat keo cho dat dé giir
am, gitp cay trong phat trién tot.
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Nhiing bién dai trong kién truc nha & dan toc Thai (tinh Yén Bai),
tli truyén thong dén hién dai

Pham Hung Cwong’
Khoa Kién trac va Quy hoach, Truong Pai hoc Xay dung
Ngay nhan bai 13.7.2015, ngay chuyén phan bién 20.7.2015, ngay nhan phan bién 17.8.2015, ngay chap nhan diang 21.8.2015

Nha & truyén thong ciia nguwoi Thai 13 mot di san vin héa Kién tric quy gia ciia Viét Nam. Thoi gian gin
day, do su thay doi ciia doi song, tAp quan sinh hoat, san xuit va tic déng dé thi héa, ngdi nha truyén
thong da c6 nhiéu bién ddi. Nhirng nghién ciru tai tinh Yén Bai di cho thiy su bién ddi ciia ngdi nha san
din tdc Thai truyén thong dang dién ra kha phd bién, tir cac lang ban truyén thong dén khu vue ven dé va
ndi do6. Nhirng bién ddi chir yéu 1a thay ddi sit dung vt liéu tir g, tre sang bé tong, gach, sir dung khung
nha bé tdng, mai lop ton... cung véi cac xu huéng sir dung ting trét, tach bép khéi nha, nang cao san, bd
1 thang, thay d6i cach bd tri ndi thit trong nha... Nhirng thay d6i nay kha siu sic va rat can dwogc dinh
hwéng dé kién tric nha cé sw bién doi phu hop va vin ké thira dwogc nhirng gia tri quy bau ciia ngdi nha
san Thai truyén thong.

Tir khéa: hién dgi, kién tric, nha ¢ din téc Thdi, nha san dan tjc Thdi, truyén théong.

Chi sé phdn logi 2.1

THE CHANGES IN HOUSING
ARCHITECTURE OF THAI ETHNIC MINORITY
(YEN BAI PROVINCE), FROM TRADITIONAL
TO MODERN

Summary

Thai traditional housing is a precious cultural heritage of
Vietnam architecture. Recently, under the impact of the
changes of life, living habits and the impact of production
and urbanization, traditional houses have been changed a lot.
The study in Yen Bai province showed the transformation of
traditional Thai stilt houses was fairly common from traditional
villages to peri-urban and urban areas. The changes mainly
included the using materials from wood, bamboo into concrete,
brick and concrete home frames, corrugated iron roof... with
the tendency to use the ground floor, kitchen separated from the
house, raised floor, leaving 1 ladder, changing the interior layout
of the house... These changes were quite profound and needed
to be oriented to the appropriate variation and inheritance of
house architecture, but still cherished the precious values of
Thai traditional stilt houses.

Keywords: architecture, moderm, Thai ethnic housing, Thai
ethnicity stilt house, traditional.

Classification number 2.1

*Tel: 0913542332, Email: phcuong39@gmail.com
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Pat van de

Dan toc Thai phan bd chu yéu & viing
Tay Bic, mot phan tai mién Trung Viét
Nam. Tai tinh Yén Bai, dan tdc Thai co
khoang 41.000 nguoi, chiém 6,1% dan
s6 cua tinh, tap trung tai 4 huyén/thi xa
phia tay 1a Van Chan, Nghia L9, Tram
Tau va Mu Cang Chai. Thi xd Nghia
Lo thudc ving dit Muong Lo, con
dugc coi 1a noi khoi ngudn cua nguoi
Thai ¢ Viét Nam [1].

Nha ¢ truyén théng ciia nguoi Thai
1a mot di san van hoa kién trac quy bau
ctia Viét Nam. V&i mot bé day hang
ngan nam phat trién cing voi sy hinh
thanh cua dan toc Thai tai Viét Nam,
kién tric nha & cua ngudi Thai thuc
su 1a nhitng tinh hoa cua van hoa xay
dung moéi trudng cu tru cua cac dan
toc mién nii. Thb’i gian gan day, trong
qua trmh phat trién dé thlch ng voi
cudc sdng méi, nha & truyén thong cua
nguoi Thai tai Yén Bai da c6 nhitng
bién dbi 1o rét, ndy sinh nhiéu vén dé;
trong d6 cac van dé& ndi com nhu xu



huéng bé tong hoa nha san, mai ton hoa... da dugc
phan anh trong nhiéu bai viét trén cic phuong tién
thong tin dai chung [2] Ngay ca hinh anh giéi thi¢u
Ve nha san truyén thong trén cac trang dién tir quang
ba vé du lich tai dia phuong ciing khong con dung 1a
nha san truyén théng nita. Pay 13 van dé rat can dugc
nghién ctru, khong chi trén quan diém bao ton thuan
tay nha truyén thong, ma quan trong hon ca 13 van dé
phai dinh hudng cho sy phat trién, chuyén bién cua
ngdi nha san Thai nhu thé nao trong cudc séng duong
dai. Viéc nghién ctru, danh gia nhitng bién doi nay s&
1a nhitng co s¢ dé dua ra cac dinh hudng, giai phap gin
giit va phat trién nha san ctia dan toc Théi, vira luu gitr
duoc nhu'ng gia tri van hoa 6t 13i, vira dap ung day du
cac yéu cau cua cudc song duong dai.

Poi twong va phuong phap nghién ciu

Nhom nghién ctru [3] lga chon mdt s6 khu vuc
thudc tinh Yén Bai nhu mot dia diém dién hinh vé nha
& dan toc Thai, tir d6 ¢6 thé ap dung cho nha ¢ cua dan
toc Thai tai cac vung khac. Viéc nghién ctru, khao sat
theo 16 trinh tir nghién ctru nha truyén thdng s dung
tu 1iéu, nha mau dan toc Thai tai Lang van hoa cac dan
toc Viét Nam, dén nha san Thai tai ban Hoc (huyén
Vin Chén) va cudi cung nghién ctru tai thi xi Nghia
Lo véi cac ban nguoi Thai ven thi xa va ca nhirng ngoi
nha san da lot vao trong ndi d6. Qua trinh khao sat
nay di cho mét cai nhin tong quan vé su chuyén bién
tr truyén théng dén duong dai, ca su thay ddi vi tri va
nhiing tac dong d6 thi hoa khac nhau. Nghién clru nay
m&i tap trung vao nha o, chua di sau vao cau trac ban
lang va cac yéu t& quy hoach, méi truong & khac.

Qua trinh khdo sat, danh gid cling so sanh, tham
chiéu cac giai phap kién tric dang duoc ap dung cho
xay dung cac khu nha ¢ tai dinh cu cho nguoi Thai
phuc vu du an thuy dién khu vuc mién nui phia Bic.
Két qua nghién ciu

Vé nha é truyén thong

Dan toc Thai & Yén Bai chia lam 2 nhom chinh la
Thai den (Tay Dam) va Thai tring (Tay Khao), nha &
ctia 2 nhom nay c6 nhiéu diém khac nhau, nhung ciing
c6 nhiing dac diém chinh nhu: mét ld, kién trac nha
dang nha san, khung cot gd, tuong g, san gb (hoic
tre dép), mai tranh: c6 5-7 gian hodc 3 gian chinh va 2
gian phuy; san cao 1,3-2,4 m; c6 2 clu thang, mot thang
danh cho khach, dan 6ng (7 bac), mot thang danh cho
phu nit (9 bac); dau hdi nha c6 khau-cat 13 trang tri rat
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dac trung cua nha & dan toc Thai. Hai la, bén trong
nha, theo khung két ciu dugc chia lam 3 nhip ngang,
cac gian sat vach 13 noi ngii, phan giira dat 2 bép, bép
ngodi dé sudi va bép trong dé niu. Trong nha c6 su
quy wdc vé chirc nang sur dung rd rét, tir phia cau thang
chinh (tang quan) dén bép sudi 1a khu vuc danh cho
dan 6ng, khach, nguoi gia, tir d6 dén cau thang phu
(tang chan) 1a khu vuc danh cho phu nir, tré con va khu
vue bép phuc vu ndu an. Ba [a, hinh dang nha san co ty
1&¢ dep, hai hoa voi thién nhién, ngoai ra con co nhiéu
chi tiét kién tric mang d4u 4n riéng nhu lan can, ctra
s0, khau-ct co su tinh té trong ty 18, duong nét. Nha
ngudi Thai den c6 méi dau hoi khum khum, dang nha
nhu con ria, nha nguoi Thai tring dau hdi méi phang,
1a su khac biét 16n nhat vé nha & cua 2 nhom. Bon la,
kién trac nha san truyén théng hai hoa véi khi hau,
diéu kién ty nhién cia dia phuong, phu hop véi kha
ning khai thac vat liéu gd, tranh, tre tir rimg nui, phu
hop voi tap quéan sinh sdng, san xuét dwa vao rimg nii
cua nguoi dan.

Hinh 2: nha o ctia nguweot Thai m'::?rg (Lang vim hda cdc ddn féc Viét Nam)

Nhirng hinh anh vé nha & truyén thng cua ngudi
Thai c¢6 thé tham khao qua mau nha khao sat tai Lang
van hoa cac dan toc Viét Nam va mot s6 mau nha tai
huyén Vin Chan do nhom nghién ctru khao st (hinh 1,
2), hodc qua cac nghién ctru ciia Nguyén Khic Tung,
Tran Vin Hac [4, 5].

Nhirng bién doi trong kién triic nha san nguoi
Thai

Trong giai doan tur ndm 1990 tr¢ lai day, nha ¢ cta
ngudi Thai di c6 nhitng thay d6i rit rd rét, dic biét la
khu vuc giap d6 thi, xa rimg nui, c6 thé ké dén nhu:
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Xu hudng ning cao san va sir dung tang trét (gim
san) voi nhiéu chirc ning méi. Trude ddy, ting trét
thuong 1a thip (dudi 2,3 m) vi myc tiéu chu yéu 1a
tranh khong khi am thap ctia mién nii, c6 hai cho sirc
khoe con ngudi; gim san chi dé cii va budc tréu bo.
Tuy nhién qua khao sat, hién nay chiéu cao san da
dugc nang dan, nhat 1 nhitng ngdi nha méi xay dyng
trong vong 10-15 nam trd lai day, voi chiéu cao 2,5-2,7
m; gam san da dugc st dung nhu mot khong gian sinh
hoat chung, tiép khéach, méc vong nghi, chd choi tré
em, dé nong san (hinh 3).

Hinh 3: nha ¢ tai Van Chdn (trdi) va Nghia L¢ (phai) (gdm san dd dwoc sik dung
nhw mot khong gian sinh hoat, bat nhwa che dudi tran tranh bui roi tir san trén)

Trong xu hudng d6 thi hoa, sy anh huong cua 161
séng do thi, téng trét cia mot s nha san tai thi xa
Nghia L¢ da dugc quay lai, ngan dé 1am bép, vé€ sinh
hodc phong ngu. San gd ghép kiéu truyén théng véi
nhiéu khe hé c6 nhuoge diém 1a roi bui xuéng bén dudi,
nén theo nhu cau sir dung tang trét, nhidu nha di ding
bat nilon cing dudi san g dé tranh bui, mot sb khac
chuyén sang lam san bang bé tong toan khéi. Ciing vi
chiéu cao tﬁng trét 1on nén sd bac khong con 1a 7 hodc
9 dugc nita, ma tang 1én 9-11-13 bac va nguoi dan co
xu huéng chuyén tir cot gd sang dung cot bé tong.

Qua phong van ngudi dan cho biét, gid gd dé lam
cot hién nay rat dat, nhiing loai gS nhu tric, lim khan
hiém, nguoi dan chi co thé mua duogc nhiing loai
g0 ré tién hon nhu doi, de... khong bén, nhanh mbi
mot. Chinh vi vay, kha nhiéu nha nguoi Thai khu vuc
Mudng Lo, Nghia Lo da thay cot gd bang bé tong, cot
vuong kich thude 200x200 mm. Gia mot ngdi nha hoan
toan bang gb khoang 800-900 triéu dong, trong khi nha
bang khung bé tong, xay tuong gach chi khoang 400-
500 tridu dong. Do viéc thay doi vt liéu tir gd sang bé
tong ma hinh dang khung mai ciing thay di, tuy nhién
mot s6 ho van cb géng dd bé tong toan khéi giéng kiéu
khung gd, véi y thirc mudn luu gitr nhitng dudng nét
kién trac truyén théng, nhung cach lam nay khé phirc
tap cho qua trinh thi cong (hinh 4).
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Hinh 4: nha nguoi Thdi tai ban Héc - Van E’hzfn (nha khung bé tong, dam khung
bé tong theo kiéu khung nha go, lan can inox, mdi lop tén)

Tudng nha dang ¢6 xu hudng chuyén tir vach gd sang
xdy tuong gach 110, san do bé tong lat gach hoa, cira
di gd thay bang ctra kinh. Vat lidu lop mai ciing ¢6 xu
hudng chuyén tir vét lidu truyén thong nhu gd, tranh sang
st dung céc vat li¢u méi. Hién nay, rat it nha san con
lop mai tranh tai thi x3 Nghia Lo. Ngay ca tai ban Hoc,
huyén Vin Chan, noi dugc coi 1a ban ngudi Thai truyén
thong, co nhiéu nha lam du lich dang homestay, ciing
ding mai fibroximing hodc mai ton (mot sb it ho gia
dinh lop ngoi ta). Mai nha dung vt liéu nay thuong kha
nong, tiéng on 16n khi troi mua nhung ré, phu hop véi
diéu kién kinh té cua nguoi dan nén van dugce st dung
nhiéu. Do thay d6i vé loai vat liéu str dung nén nhiéu gia
dinh ngudi Thai den khong con 1am dau hoi nha cong
hinh mui ria ma lam phang gidng nha ngudi Thai tréng,
nén rat kho phéan biét nha ¢ ciia 2 nhom ngudi Thai qua
hinh dang bén ngoai.

Su thay doi trong tap quan, 16i song ciing da 1am thay
d6i cach bd tri ndi that trong ngdi nha va vi tri ctia cac
khu phu (bép, vé sinh). Bén trong nha hau nhu khong
con bép, ma duge bd tri & cac dang: bép dat & gian dau
hoic cudi; bép tach ra bén ngoai nha, xdy mot ngdi nha
nho trét hodc nha san (dang nha san thuong dugc ndi
truc tiép voi nha 6) bép b tri & tang trét. Ngoéi ra, viéc
sur dung bép ga, bép dién ngay cang pho bién hon tai cac
ban gan do thi cing tao diéu kién dé ngum Thai thay doi
khong dit bép kiéu nau cuii truyén thong trong nha; khu
vé sinh trudc day dit xa nha, dén nay ngay cang c¢6 xu
huéng dat gan hon, nhiéu nha di bd tri trong nha phy
hodc ngay trong tang trét nha chinh (hinh 5), do ¢ hé
thong giéng khoan nén nhiéu nha vé sinh c6 thiét bi méi,
viéc dat binh nudc inox trén nodc nha trd nén phé bién.

Bén trong ngdi nha, nhiéu d6 dac méi xuat hién nhu
ta Iy, tivi, mot s6 nha da tiép khach béng bd ban ghé gd
kiéu nguoi Kinh thay vi ngdi trét, chd ngu trudc day
1a trai dém nay nhiéu ho ciing duoc thay bang givdng
(hinh 6).
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Hinh 6: bén trong nha san tai ban Hac,
kiéu ngii san da thay thé bang giwong

Hinh 5: bép, vé sinh tch riéng,
bo tri sdt nha chinh
(ban Hoc - nha lam du lich Homestay)
bac biét véi cac ho gia dinh ¢ ndi d6 nhu tai Muong
Lo, thi xa Nghia Lo, nha bam theo mat duong, tang trét
da tro thanh noi ban hang va tiép khach, mot so ho con
quay tuong kin toan bg tang trét (hinh 7), thdm chi co
ho lam nha san 3 tang (hinh 8).

Hmh 8: nha san 3 tang tai Nghza Lo,
nha dy kién phuc vu du lich (xu hudng
nay xa la voi truyén thong)

Hinh 7: nha trong thi xa Nghia Lo,
su dyng toan bg tang trét, anh huong
kiéu nha cua nguoi Kinh

Tham khao cac khu & tai dinh cu cho dong bao
nguoi Thai trong du an di dan thuy dién nhu khu tai
dinh cu Muong Lay (tinh Son La), Than Uyén (tinh
Lai Chau) ciing thay hau hét nha ¢ c6 xdy dung nha
phu riéng biét, hodac khu phu dang nha san ndi mai véi
nha chinh. Py 1a dang kién trac duoc thiét ké, do Nha
nude xdy dung trong bdi canh ban lang méi nén ciing
phan 4nh xu hudng bién d6i nha & rd nét.

S6 lwong nguoi trong mot cin ho thay doi ciing
1am cho dién tich ctia ngdi nha nho lai. Trudc day, hau
hét mdi nha déu c6 3 thé hé sinh séng, cung voi tuc &
ré nén s6 lugng nguoi & 16n, c¢6 thé dén 9-10 ngudi;
nhung hién nay mdi ho gia dinh ciing chi c6 4-5 nguoi,
vi vay sb luong gian 1am noi ngt giam. Mot ngdi nha
truyén théng 5 gian c6 dién tich san khoang 120 m?
c6 thé c6 toi 6 budng ngl, nhung nay mot sé nha da
chu dong cit ngén dé giam dién tich san xudng khoang
80-90 m2, v&i 3-4 budng ngi. Chinh vi vy, nhiéu ngdi
nha chi c6 3 hodc 4 gian, cho thdy quy udc vé sé gian
1¢ v6i nguoi Thai hién nay khong thuc su 1a van dé
quan trong (hinh 9, 10).
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Hinh 9: nha 6 nguoi Thai den, ban Hée, huyén Vin Chan,
nha 4 gian, chi c¢é 1 cau thang, mai ngoi

.
T Lo T2

Hinh 10: nha ¢ nguoi Thdi den, Van Chan,
nha 3 gian, chi ¢6 1 cdu thang, mdi ngéi, ngi thét cé ti, tivi, giong

Céc chi tiét kién tric mang tinh biéu trung ctia nha
san Théi truyén thdng ciing dan bién mét: khau-cat (chi
tiét trang tri & ddu hoi nha) - hinh anh dic trung cua
ngoi nha Thai, hau nhu khong con thiy tai Yén Bai,
khau-cut von 1a biéu trung cho sy giau c6 hoac vi thé
cua gia dinh trong ban, nha giau thuong lam khau-ctt
dep. Nhu vay, thoi ky cach mang, véi quan ni¢m phai
binh déng, khong phan biét giau nghéo, dang cap co thé
la mot yéu td dé khau-cut khong co diéu kién ton tai.
Tai ban Hoc, ban du lich cia huyén Van Chén, nhung
cling khong con ngdi nha nao c6 khau-cit, nguoi dan
d3 bo tir nhimg ndm 80-90 cua thé ky XX. Céc chi tiét
trang tri nhu lan can, cira s6 da it nhidu anh hudng
ctia vat liéu moi tir mién xudi va khong thé tranh khoi
phong cach kién trac tir mién xudi nhu lan can thép,
inox, con tién bé tong, ctra sé kinh... (hinh 11).

Hznh 11 nha o ngwm Théi tai thi xa Nghza Lo voi xu huong sur dung
cde chi tiét kién triic lan can, cira kiéu nha nguoi Kinh

Van ¢6 thé cam nhan duoc sy chét phac, mén khach
cua nguoi dan, mot s6 tap tuc nhu tam sudi, nau bép cui,
di rimg, am thyc truyén thong, vin hoéa mua sap, don
khach... vin duoc duy tri. Tuy nhién voi nhiing thay doi
trong kinh té, san xuat va doi song méi, cic tap quan vian
hoa truyén théng cling mai mot dan, tai ban Hoc khong
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con thay nhing hinh dnh nguoi con gai ngdi théu, dét bén
cira s0.

Ddnh gid vé nhitng bién doi trong ngéi nha dén tic
Thai dwong dai

Qua khéo sat cho thay, su bién doi trong kién tric nhimg
ngdi nha dan toc Thai tuong thich véi nhing thay doi trong
161 séng, sinh hoat, do tac dong ciia sy thay ddi phuong thirc
san xuat va qua trinh d6 thi hoa. Nhimg xu huéng thay doi
xa roi truyén thong, bién thién dan theo vi tri nha ¢ tir lang
ban truyén thong - lang ban tai dinh cu - lang ban gan do

thi - trong d6 thi (bang 1).

Bang 1: su thay déi kién tric nha & dén téc Thdi (tinh Yén Bdi)

. Vi tri nha &
Dang kién tric —
Lang ban truyén thong Ling ban tdi dinh e Ven do Trong do thi
Vit liéu khung nha | GO G0 - bé tong cot G0 - bé tong Bé tong hoa
Dangnhasin | Santhip (1.3-2.4 m) Sinca0 24-27m Sinca0 24-2,7m i?fz"m

Sir dung thng trét

De ndng cu, cui, nong
san, nudi gia stc

Sinh hoat chung, kho,
nong san

Tiép khéch, ngu, kho

Tiép khdch, ngi,
ban hang

Khong gian ngit

Nhiéu budng (5-6),
ng trét

Ngu dém

Ngit dém, s6 budng
ngl 3-4

Ngu dém, givong

Bép

Bép ci, 2 bép, b6 trf trong
ohi (g 2)

Bép tich riéng khoi
nha chinh

Bép tich riéng khoi
nha chinh

Bep tach khoi nha chinh
hojc bo tri ¢ ting trét

Gian giita hogc gian dau,

Gian dau hodc cuoi,

Tho cing Gian gilra Gian gilra, dau hodc cuoi cudihoic im réncao | hoje lim frén cao
P A Trong nha phy, canh
Ve sinh Xanhi chinh Trong shdphycnh | Trongnhdphwcanh 1 s i B g
nhé chinh nha chinh P
tang trét
Nuoi gia stc Gim sin hofc tach riéng | BO tri tach riéng BG trf téch riéng BG tr tich riéng
San GO ghép, phén tre dip G0 ghép GO ghép, bé tong G0 ghép, bé tong
A ot Tir 1-2 thang (50 bic theo | Tir1-2 thang (s6 bic Pho bién 1 thang (56 bac
Cau thang 2thang, Tbc i 9 bic chiéu cao nha) theo chiéu cao nha) theo chiéu cao nha)
Mii Méi tranh M on fibeGximéng, | Mii tn, broximing, | oy hiciming
ngoi ngoi
Tudng Vich gb, liép dan Viich g0, twong xy Viich g0, tudng xiy Xuhutrng chuyén g9

sang tuong xay

Lan can

Lan can g0, kiéu truyén
thong

Lan can xi mang (su
dung go giam)

Lan can inox, xi mang
(g0 giam din)

Lan can inox, bé tong
Xi mang

Nhitng thay doi chiea dwgc xik Iy tot:

Vi str dung céc ciu kién bé tong dang cot vuong da va
dang 1am thay ddi co ban kiéu dang kién trac ciia ngdi nha
truyén thong, khi ting trét dugc quiy thanh phong thi s&
khong con hinh dang ciia ngdi nha san Thai (viéc dé 16 cac
cOt tron tang trét 1a mot nguyén tic co ban dé giir dugc hinh
thai ngdi nha truyén thong). Mac dii mot sb ngudi dan co
¥ thire giit gin cau tric gd nhung st dung dang cau kién bé
tong d6 toan khdi, 1a cach chuyén tiép co y thirc, tuy nhién
viéc thi cong kha kho khén, 1am ting gia thanh cong trinh.

Viéc chuyén tir st dung méi tranh sang duing fibroximang
hodc ton ¢6 nhiéu han ché. Tuy bén, ré nhung ching thuong
gdy 6n va nong, vi vy mua hé nguoi dan thuong sinh hoat
dudi tang trét, tham chi 1a ngu, t6i méi 1én nha. Ngoai ra,
theo nhu cau sir dung tang trét nén nguoi dan co xu hudng
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lam nha cao giong nguoi Kinh, cling 1am cho ngdi nha nong
hon do tang dién tich nang chicu vao tuong.

Viéc tach bép ra khoi nha chinh ciing 1am mit di vai trd
cta thang phy, xu huéng bo 1 thang 1a mot mat mat kha 16n
trong nét dep van hoa ciia nha truyén thong dan toc Thai.
Do chi c6 1 thang dan dén viéc b tri lai cac chirc ndng gian
trong nha ngdy cang xa roi cac nguyén tic vin hoa truyén
théng nhu: quy dinh chd ngi, quy cach tmg xir ciia nam
nit, nguoi gia... trong gia dinh. Ngoai ra, xay dung thém
nha phu lam bép, vé sinh ké sat nha chinh tuy thudn tién vé
cong ning, nhung viée két ndi chinh - phu chua duge xir ly
tot, nhidu truong hop ndi mai phy lam hong tham my kién
tric ciia nha chinh. Theo xu hudng tach bép ra, nha chinh
¢6 thém cac khu vye chire nang nhu ban ghé tiép khach, khu
vuc xem tivi, treo tranh, anh gia dinh, guong soi cta phu

. 13 nhitng chirc ning méi nhung do khong gian ndi that
chua dwoc nghién ctru nham chuyén doi pht hop nén gy
cam gidc 1on xon.

Céc chi tiét lan can, cta, cau thang dung cac vat liéu
inox, con tién xi mang 1a nhitng su lai tap dang tiéc, lam
mat céc ban sac van hoa ctia ngoi nha. Tuy nhién, vin chua
c6 céc nghién ciru dé tim ra giai phap sir dung vat lidu mai
phu hop.

Nhitng mt tich cwc trong chuyén bién ngéi nha o:

- Mic du c6 nhiing thay doi, nhung héu hét cac ngdi nha
nguoi Thai van giit duge co ban cau tric nha san va mai
doc, day 1a nhing gia tri cdt 16i van hoa van dwoc nguoi
dan gin gif.

- Viéc st dyng khong gian tang trét 1a xu hudng tot, phu
hop vaoi nhu cau cudc song duong dai, giap tang d1en tich
& (trung binh 1a 120-160 m¥ho), dap tmg cac nhu cdu méi
nay sinh trong cugc song.

- Céu tric khong gian bén trong nha san Théi ¢ kha
nang thich tng véi cudc song duong dai, sur ngan chia cac
buong tuy chua that sy khép kin, ddc 1ap nhung c6 kha nang
xu Iy doc 1ap hon bang cac vach nhe ma khong lam thay doi
hinh thirc ng6i nha.

- Ctra cua ngdi nha du c6 thay doi vat liéu nhimg van
gilr dang ctra s0O md thap, sat dudi san, tang sy thoang mat
cho ngoi nha.

- Viée xay dyung nha phu (bép va vé sinh) riéng dat ké
ngoi nha cling 1a cac chuyén doi hop 1y, vira theo hudng doc
lap, khép kin vira phu hop véi tap quan su dung.

Dé xudt mot s0 gidi phap

Vé kién tric: khuyén khich duy tri hinh thai co ban cia
ng6i nha san truyén thong véi cau trac khung 16 ¢t tron,
mai doc lon. Vigc st dung tang trét cho cac khong gian
sinh hoat chung, kho... l1a xu hudng tot phu hop vadi cude



song dwong dai, tuy nhién vé co ban van nén 1a khong gian
mo, khong nén qudy tudng kin toan bo nhu nha cia nguoi
Kinh. Be giai quyét van dé nay, nha san phai dugc chong
nong tot, duy tri khong gian hién 2 dau hdi dé han ché ning
chiéu vao tuong, tuong cao vua du (2,3-2,5 m). Co thé str
dung cac giai phap han ché nong ctia mai ton hién nay nhu:
str dung tAm ton sinh thai, ting cuong kha nang chdng on,
chdng néng; st dung cac tim cach nhiét dudi mai ton, cac
gia dinh c6 diéu kién co6 thé ding ton mat co tim cach nhiét,
khuyén khich str dung cac tam phén kep 14 co, 14 mia kho
hoac rom kho, treo nguoc dudi mai ton, vira c6 tac dung
chdng néng vira tao thim my cho ndi that ngdi nha. Ngoai
ra, can khuyén khich giai phap kién trac dung 2 cdu thang,
cau thang phu s& 1a thang ding chung cho ca nha va bép
trong trudng hop bep lam dang nha phuy (nha san) sat canh
nha chinh. Pay 1a yéu t6 gin giir gia tri van hoa trong st
dung khong gian bén trong ngoi nha.

Vé vit liéu va cong nghé xdy dung: viéc sir dung vat liu
bé tong, thép thay thé gb tu nhién da 1a mot xu huong kho
thay doi. Tuy nhién, cach dung bé tong do toan khoi kiéu
truyén thong thuong gy cam giac niang né do kich thudc
dam 16n. Vi vay, can nghién ctru mgt sO vat liéu va cong
nghé xdy dung moi, co thé theo hudng lip ghép, nhung
khong xdy dung cau kién ldp ghép hoan chinh ma chi xay
dung hé khung, phan con lai dé nguoi dan ty hoan thién
theo diéu kién kinh té ciia minh va ciing dé khuyén khich
str dung cac vat lidu dia phuong. Mot sb loai vat liéu méi
¢6 thé sir dung nhu: khung cot bé tong (cot tron) son gia gd,
thanh dam san bé tong; cac tm san lap ghép co sir dung hdn
hop ximang-xenlulo, trong lugng nhe; mai ton sinh thai,
loai ton c6 kha ning chdng néng cao, giam dugc tiéng 6n
khi mua so véi ton thuong; cac vat li€u mai dé ché tao cac
lan can gia gd ¢ hoa van, chi tiét kiéu truyén thong; vach co
thé 1am béng cac vat liéu nhan tao nhe, thay thé g5, tuong.

Ngoai nhitng huéng dan viéc xay dung, cac mo hinh
mau 14 rat can thiét dé ngudi dan tham khao. Viée xay dung
céc khu téi dinh cu ¢6 thé 1a mot co hoi dé céc nha thiét ké
dua ra nhimg yéu t6 méi ¢6 chon loc vao trong ngdi nha,
lam dinh hudng cho nguoi dan hoc tap va tu xay dung. Cac
khu lang ban du kién dua vao khai thac du lich ciing cin
co su tu van cho nguoi dan trong qué trinh x4y dung sira
chita, sao cho co sy ké thira pht hop, tranh hién twong lai
tap kién trac.

Phdt trién phdi di doi véi bao ton. viée bao ton cac ngdi
nha truyen thong (nguyén gdc) trong cac ban lang hién nay
12 mot vn dé quan trong duoc dit ra, ban Héc (huyén Van
Chén) 1a mot vi du. Pay 1a viéc 1am cip thiét dé bao vé cac
gia tri van hoa gdc, tranh xu hudng cai tao sai léch. Ngoai
ra, can c6 chinh sach cu thé cho viée lua chon nhitng ngoi
nha c6 gia tri dé tu bo ton tao, khuyén khich ngudi dan gitr
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gin, vira bao ton vira khai thac hoat dong du lich.
Két luan

Nha san truyén thong ciia dan toc Thai ¢6 gia tri vin hoa
kién triic cao, thé hién tinh hoa cua dan toc Thai, gin lién
voi viée gilt gin cac gid tri vin héa phi vat thé khac. Dic
trung kién truc truyén thong 14 nha san, mai doc, khung cot,
tudng vach gd, co 2 thang va céc chi tiét kién truc lan can,
ctra, khau-cut ddc thu; ndi that nha phan anh 10 rét theo cac
tap quan sinh hoat, tin ngudng cua ngudi dan, cac quan hé
xa hoi cua cong dong dan toc. Tuy nhién, kién truc nha ¢
dan toc Théi tai Yén Bai dang dan bién doi theo sy thay doi
cua doi séng, didu kién san xuit va cic tac dong do6 thi hoa.
Nhiing bién dbi nay la kha 16n va trén dién rong, rat cn ¢o
su danh gia dé dinh huéng phat trién dung dan.

Su bién ddi cuia kién triac nha chi yéu & sy thay d6i nang
cao san, su dung téng trét, tach bép khoi nha chinh, chi st
dung 1 thang thay vi 2 thang, bd tri lai noi that. Nha ¢ co
xu huéng nho lai vé quy mé dién tich, thién vé s6 gian 3-4
gian. Vat liéu st dung da chuyén rd rét theo hudng thay thé
gd, tranh, tre tw nhién bang bé tong, tudng gach, mai ton,
fibroximang va cac vat liéu nhan tao khac nhu thép, inox...
Nhiing bién doi nay c6 nhitng mit tich cyc va tidu cuc, can
dinh hudng cho sy thay dbi kién tric nha & dan toc Thai
trén co so vira thich nghi v6i diéu kién song méi vira ké
thira dugc nhimg gia tri van hoa ciia ngdi nha cd truyén: giir
hinh thai nha san, dang két cau khung, cgt tron, mai déc,
st dung khong gian ting trét nhung khong quay tuong kin,
tach bép khoi nha chinh, cn cha trong viéc str dung cac vat
liéu méi cho hai hoa véi kién trac truyén théng, dic biét 1a
viéc chdng néng cho méi nha va sir dung vat lidu méi céc
chi tiét lan can, ctra... cho phu hop.

Viéc dinh hudng céac chuyén bién kién triic nha san
nguoi Thai phai duge thyc hién qua cac hudng dan, mo
hinh mau, can tmg dung ngay trong viéc xdy dung cac khu
vuc lang ban tai dinh cu. Pong thoi, phai di lién voi cong
tac lya chon bao ton cic ngdi nha truyén thong c6 gid tri két
hgp phuc vu tham quan du lich.
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Bo xwong ngoai (Exo) 13 mét loai robot sinh hoc dang dworc ing dung réng rii nhim ning cao ning lwc cho
ngudi mang, hoic hd tro nguoi thiéu ning di lai va luyén tip phuc hoi chirc ning. Mt trong nhirng vin
dé chinh ma cac nha ph{lt trién Exo phai d6i dién 1a dy do4n cac tham s vin dong, nhu mé men, chuyén
vi, van toc goc khop dé cung cap cho bd diéu khlen Tin hi¢u dién co do (ElectroMyoGraphy - EMG) thu
duge tir co ngwoi mé ra trién vong gidi quyet véan dé nay.

Bai bio gi¢i thiéu mot hé thong dung sensor dé dw doan md men khép cin thiét trén co sé 2 tin hi¢u EMG
va 1 tin hiéu chuyén vi géc khép. Cac tin hiéu EMG dwoe do tir 2 nhém co: tir diu dui va khoeo chan. Hé
thong dwoc tong hop tir mt hé thu nhan dir liéu (Data Acquisition - DAQ) thwong mai va mét hé suy luin
no ron mo (Adaptive Neuro - Fuzzy Inference System - ANFIS) do cac tac gia xay dung. Tin hiéu ra caa
ANFIS dugc ding dé diéu khién chuyén dong khop gbi. Két qua thir nghiém cho thiy, ning lwe van dong
ciia nguwdi mang Exo véi EMG duorc cai thién dang ké.

Tir khod: bj xwong ngoai, hé suy ludn no ron mo, hé théng diing sensor, robot sinh hoc, tin higu dién co dé.

Chi s6 phén loai 2.2

Pat van de
CONTROL OF EXOSKELETON USING EMG SENSORS

Exoskeleton (b xuong
ngoai, viét tat 1a Exo) 1a mot
loai robot sinh hoc (bio-robot)
dugc ghép 1én nguoi dé bao
V€, tang cuong sttc manh cho
co thé; dé hd tro hodc thay thé
cac bd phan (thuong la chan,
tay) bi yéu, hong hay bi mat
[1, 2]. Vi cac Exo phai cdng
sinh v6i nguodi nén yéu cau

Summary

Exoskeletons (Exo) are bio-robots that are widely used to enhance
wearers’ performance or to assist disabled people in mobility and
rehabilitation. One of the major problems faced by Exo developers
is how to predict the required joint moving parameters, such as
joint torques, joint angular displacements or velocities that must be
fed to the motion controller. EMG signals from human muscles offer
opportunities to solve such the problem.

This paper introduces a sensor-based system that can predict the
required joint torque on the basis of two EMG signals and an angular
displacement signal. The EMG signals are detected from the two
muscle groups: quadriceps and hamstrings. The system is combined
from a commercial DAQ and an adaptive neuro-fuzzy inference system
(ANFIS) developed by the authors. The outputs of the ANFIS are
then used to control the knee motion. Experimental results showed
that performance of the people wearing this EMG-based Exo was
significantly improved.

Keywords: ANFIS, bio-robot, EMG, exoskeleton, sensor-based system.
Classification number 2.2

*Tac gid chinh: Email: hdaovan@gmail.com
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quan trong nhat dbi véi ching
1a hd tro diing mire, dung luc,
ding céach; khong gay can tro,
vuéng viu, mat an toan cho
nguoi.

bibd 1a hoat dong tu dong,
c6 chu ky cua con nguoi, tuy
khong phai ban nang nhung
quy trinh di duoc hé than
kinh ghi thanh chuong trinh.
Chuong trinh dam bao su co,
dudi (thay ddi chiéu dai), sinh



lyc cua céc co; tir d6 tao ra mo men goc va van tde goc
cua cac khop... tat ca duoc thuc hién mot cach hai hoa.
Vi vay, cac quan h¢ luc - chiéu dai co va luc - van tdc
€0 o ¢6 vai tro then chdt trong co sinh hoc.

Trong co sinh hoc ¢ dién di xuét hién nhiéu mo
hinh giai tich, mo ta cac quan h¢ trén, trong dé mo
hinh Hill duoc cho 1a gan nhat véi thuc té va dugc tng
dung rong rai [3]. Trong dé tai KC03.12/11-15, md
hinh Hill da dugc tmg dung dé thiét 1ap mé hinh phan
xa co [2]. M6 hinh Hill trong co sinh hoc c¢6 vai tro
then chdt nhu dinh luat Hooke trong co k¥ thuat. Tuy
nhién, tinh chét co hoc cta co rat phuec tap, dugc mo ta
bang mot hé théng hang chuc phwong trinh vi phan phi
tuyén, hién chwa c6 161 giai twong minh. Hon nita, céc
thong s6 co hoc cua co, gan phu thudc nhiéu vao thé
trang, lira tudi, gidi tinh, trang thai tim sinh 1y... cia
ngudi nén mac du vé hinh thirc, cac phuong trinh toan
la twong minh nhung bén trong lai an chira nhiéu yéu
t6 bat dinh. Nhin rong ra véi toan hé thong thi Exo 1a
loai robot déc biét, hoat dong trong moi truong khong
biét trude, can c6 tinh thong minh, kha nang thich tng
va tinh tu chﬁ cao. Cac phan tich trén cho théy, dé diéu
khién Exo, néu chi ap dung phuong phap dleu khién
dua theo mo hinh cia ddi tugng voi cac yéu to tién
dinh (model-based control) thi khong du.

Song song véi cac phuong phap diéu khién truyén
thng, nhiéu phuong phap diéu khién khong dua vao
mé hinh (model-free control) dugc phat trién va to ra
c6 hi¢u qua trong nhiéu linh vuc. D6 1a cach con nguoi
diéu khién thiét bi. Vi dy, trén co sé thong tin thu dugc
tur cac gidc quan (sensor), tri thirc (knowledge) va kinh
nghiém, k¥ ning suy luan (rule), ngudi 1ai xe c6 thé
xtt Iy moi tinh hudng khong duoc biét trude (unknown
environment) d¢ dua xe vé dich ma khong can biét
dén mo hinh dong luc hoc cua déi tuong diéu khién
(model-free). Ngudi 14i xe, véi tu cach b didu khién,
hoi tu kha du cac yéu té cua k¥ thuét diéu khién hién
dai, dpa trén tri tu¢ nhan tao (TTNT): sensor-based,
rule-based, knowledge-based, event-based... Ngoai
tinh linh hoat, ty chu, cac phuong phép nay con co
nhitng vu diém, nhu “khong ngai” cac hé phi tuyén,
nhiéu dau vao nhiéu dau ra (MIMO), khong doi hoi dix
liéu chinh xac, va dac biét la xur ly nhanh cac quan hé
phtc tap, dap ing duoc yéu cau giam sat va diéu khién
thoi gian thuc.

Do tinh chat dic biét ciia Exo: tuong tac thoi gian
thuc voi nguoi mang trong dicu kién hoat dong cua
nguoi khong dugc dinh trudc; trang thai tam sinh 1y
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ctia nguoi thay doi that thuong... ma trong vai chuc
nam gan ddy cac cong trinh nghién ctru tmg dung k¥
thuat diéu khién dung cac sensor di¢n sinh hoc {di¢n
ndo (EEG - ElectroEncephalooGraphy), dién nhin cau
(ENG - ElectroNystagmoGraphy), dién co d6 (EMG
- ElectroMyoGraphy)} va TTNT xuét hién ngay cang
nhiéu [4-7].

Theo huéng do, trong cic dé tai cdp nha nudc
KC03.13/06-10 va KC03.12/11-15, nhom tac gia da
nghién ciru tng dung sensor EMG dé diéu khién va
giam sat hoat dong ctia Exo. Bai bao nay trinh bay giai
phap ung dung cong cu ANFIS dé xac dinh mo men
khdp trén co so cac tin hiéu EMG, phuc vu diéu khién
robot sinh hoc.

Co so sinh hoc cda viéc do tin hieu EMG
H¢ diéu khién vdn déng ciia nguwoi va robot

Hé vén dong cua ngudi gdm ¢ co ciu van dong (hé
thdng co gan, xwong khop) va hé than kinh van dong.
Hé than kinh van dong co cAu tric vira phan cép, vua
song song (hinh 1a, b).
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Theo céu triic phan cap, hé hinh thanh 3 cdp. Cép
(1), cao nhét 1a ving van dong & vo nio. Pay l1a cip
hoach dinh van dong (Motion Planning & Control -
MP&C), quy dinh muc tiéu va phuong thuc chung.
Cép (2), cap trung gian, duoc goi 1a bd tao mau trung
tam (Central Pattern Generator - CPG). Cap nay c6
cAu triic va nhiém vu kha phuec tap: diéu khién tu thé;
hinh thanh bang cach hoc cac chuwong trinh hoat dong
lap lai (tao mau hoat dong) va ty dong diéu khién cac
hoat dong d6 (vi du di bo, chay, boi...); nhan, td chue
va trung chuyén céc tin hiéu phan hdi... Cép (3) - tuy
song, 1a cap thira hanh (Execution), truc tiép diéu
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khién cac co dé chan budc theo quy dao va theo 1énh
tir trén, dong thoi chu dong diéu khién cac van dong
phan xa (ban ning), vi du phan xa co chan khi dim
phai dinh. Mit khac, theo ca chiéu thuan (tac dong) 1an
chiéu nguoc (phan hoi) déu c6 cac nhanh song song,
dam bao thong tin duoc truyén nhanh va trung thuc
nhit, dong thoi cap dudi cé thé bo trg hay “phan bién”,
tic ché tac dong tir cp trén.

O day, viéc tim hiéu c4u trac hé van dong cia nguoi
6 2 tac dung: (1) thiét 1ap hé diéu khién robot (hinh
I¢); va (2) xac dinh loai tin hi¢u dién sinh hoc nao co
thé trich ra dugc, trich tir dau va dung vao vi¢e gi. Diéu
nay cling giai thich tai sao EMG tin cdy hon EEG trong
didu khién hé chip hanh cua robot.

Cau truc va dong luc hoc cia co

Co (hinh 2a) dugc hinh thanh tir cac soi co. Cac soi
duoc bo lai voi nhau, rdi lai dugce bo thanh bé to hon. ..
thanh bup co. Gitra cac s@i va cac bo co c6 16p mo dai
bao boc, hop dan v6i nhau thanh gan, bam chic vao cac
dau xuong. SQi co co cAu tao dang thé dac biét, chi sinh
luc (tich cuc) khi co. Khi dudi, co tré thanh phﬁn tr thu
dong, co tac dung nhu 16 xo va gidm chén véi hé sd thay
d6i. Vi viy, co 1a cac phan tir phi tuyén.

Hinh 2: cdu tric (a) va phan xa ciia co (b)

Trong céac bo co cd cac té bao than kinh (neuron)
nhu trong hinh 2b. Cac no ron van dong (motor
neuron) hinh thanh cic day than kinh ly tim, truyén
tin hi¢u van dong t&i co. Céac sensor neuron hinh thanh
cac day than kinh huéng tam, truyén vé tily song thong
tin phan hoi vé chiéu dai co va lyc cing. Cac co hoat
dong theo nguyén tic ddi ngau. Tuy yéu ciu chuyén
dong, mot sd co co dé sinh lyc (van dong) trong khi
mot s6 khac gidn, sinh luc can (d6i vén).

Co bi kich hoat (co, sinh luc) khi bi kich thich béi
xung dién. Déi véi mdi soi co, luc co co tang theo tan
s6 xung cho dén gia tri bdo hoa (hinh 3a). Luc cua ca
bo co béng téng luc cua cac soi co. Cac soi co ¢o kich
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thudc khac nhau, sgi nho bi kich hoat khi di¢n ap thép,
soi to bi kich hoat khi dién ap cao. Tin hi¢u EMG (thé
hién lyc co) phan anh day dua cac hién twong trén (hinh
3b).
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Hinh 3: sw phu thugc cia luc co vao tan sé (a) va dién dp (b) tin hiéu kich thich

Do va xw ly tin hiéu EMG

B0 sensor EMG gém cac dién cuc, cac mach loc
nhidu, khuyéch dai tin hiéu, ADC (analog-to-digital
converter ), phan tich... P6 1a cac h¢ DAQ, dugc nha
san xuat cung cap tron goi v6i cac modul co s& va cac
modul tily chon, kém theo phan mém hd tro thu nhan
va xu ly tin hiéu. Pién cuc 1a mach dién tur dac bi¢t co
chtrc nang thu tin hiéu EMG. Loai dién cuc thong dung
hién nay 13 loai bé mit (surface electrode), dugc dan
bén ngoai da, ngay phia trén cta co can do (hinh 4a).
Tin hi¢u thu duoc (raw data) sau d6 dugc xur ly nhu
trong hinh 6. Phan 16n cac modul chtic ning cé trong
cac hé¢ DAQ thong dung, nhung cac tham sb duoc thiét
1ap cho phu hop véi tin hi¢u EMG.
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Hinh 4: nguyén tdc do va xit Iy tin hiéu EMG

Tin hi¢u gbc co dang roi rac, rang cua, khong thé
dung ngay lam t1n hiéu diéu khién nén phai duoc
chuyen sang dang s, c6 gid tri xac dinh hay dang ham
s, bién thién lién tuc. Tty theo Gmg dung, c6 thé xir Iy
theo tan s6, bién d6 hay thoi gian. Theo tan s6, phuong
phap Fast Fourier transform - FFT thuong dugc dung
(hinh 4a). Theo bién d9, phuong phap RMS (Root
Mean Square) dugc ding dé tinh luc co (hinh 4b). Phép
phan tich trén cho ra dudng cong lién tuc theo thoi gian
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nén dugc goi la trich bién (envelope extraction).

Mot dic diém cua tin hiéu EMG la két qua do phu
thudc rat 16n vao nguoi dugce do, thoi diém do, trang
thai din dién cua da (kho, 4am, md héi...). Vi vay,
khong thé mang tri s thyc nghiém cta trudng hop nay
ap dung cho truong hop khac. Dé khic phuc han ché
trén, nguoi ta dung tri s twong ddi - ty s6 gitra gia tri
cu thé véi gia tri 1on nhét:

X = (1)

Buéc xtr ly nay dugc goi la chuan hoa

(normalization).

Céc budc xir 1y trén nam trong nhém 1 (thu nhan
va tien xu ly) cua hinh 6, do phan mém xur ly tin hi¢u
chuyén dung thyuc hién.

Thiét 1ap hé dieu khién nhé sensor EMG

Theo cac nguyén tic chung duoc mo ta & trén,
mot hé théng diéu khién robot di dugc thuc hién
trén mot phién ban thir nghiém ciia robot thudc dé tai
KC03.13/06-10.

Mo ti hé thong

Hé thong gom ngu’c‘yi lanh di b mang nz'mg va robot
hd trg (Exo). Robot - gom hé¢ co kh1 hé diéu khién, hé
chap hanh va cac op, dai truyén luc glua nguoi va
robot. So dd hé thong dugc thu gon vé mot chan véi
khop gbi 1am dai dién nhu hinh 5a. Hé sensor EMG
1a san pham Bagnoli-2 cua hing Delsys (Canada). D6
la mét hé théng d(‘Sng bo, gc‘Sm cac b phan chinh nhu
trong hinh 5b.

B
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Hinh 5: so do thiét bi: a- Noi ghép, b- Bg sensor Bagnoli-2

Céc thong s6 k¥ thuat chinh cua hé Bagnoli-2 nhu
sau [8]:
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Bo khuyéch dai

S6 kénh 2 Analog EMG

Hé s6 khuyéch dai 100, 1000, 10.000

Dai di¢n ap ra lon +5V

nhit

Pap tng tin sb 20+5 Hz dén 450+50 Hz, 80 dB/decade

EMG sensor DE-2.1 (single differential)

Sensor-DE 2.1

Output Connector USB DAQ Connector 16 kénh

Cuc tiép xuc dang 2 thanh, bac: D=1 mm, L=10 mm

Tién khuyéch dai 10 V/V

CMRR Tiéu chudn 92 dB; nho nhat 84 dB

Phin mém EMGWorks 3.5

Tée do 1ay mau 48 kS/s

D6 phan giai 16 bit

Céc chue nang xur ly
chinh

1. Thu tin hi€u: c6 va khong day; 64 kénh; PCI va
USB.

2. Xt 1y tin hiéu: thong thuong: Normalize,
Envelop extraction, RMS; nang cao: MOV, INT,
MDF, PSD, PSD, THLD, RATE, HIST.

3. Hién thi: Report, Quickview, Graphing, Unit
Conversion, Import/Export, Cut&Past plot cho cac
tng dung Windows.

Céu trac va logic qué trinh xir Iy dugce mé ta chi tiét
bang so d6 khéi trong hinh 6, gdm 3 khéi. Khéi 1 - thu
va tién xu 1y tin hi¢u EMG, chinh 1a by Bagnoli-2 da
mo ta & phan trén. Tin hiéu ra ctia n6 1a 2 kénh tin higu
EMG chuén, duge tinh theo (1). Khbi 2 (xtr Iy) c6
nhi¢m vu xac dinh mé men khdp tir céc tin hiéu vao: 2
kénh EMG va goc khép. Chi tiét vé khdi nay s& duoc
trinh bay trong muc Thiét ldp va hudn luyén ANFIS
dudi day. Khoi 3 (diéu khién chip hanh) gom b diéu
khién dong co, dong co va truyén dong co khi. Tuy
theo dong co dién, khi nén hay thuy luc dugc dung ma
bd diéu khién s& dua ra yéu cau dap ung I, cua dong
co la dong dién hay ap suat [1, 2].

BO THU VA TIEN XU LY TiN HIEU EMG

b M H

400-600Hz

Chinh
Iwu
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bién hoa
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khién dong
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Tinh mé
men khop

Hinh 6: hé diéu khién robot dung sensor EMG
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Thiét lgp va huén luyén ANFIS

Toan bd khdi 1 do hé DAQ dam nhiém, két qua 1a
tin hiéu EMG c6 dang nhu hinh 7, ntra trén 1a tin hiéu
gdc, dudi 1a tin hidu da duoc trich bién bang phuong
phap RMS. Tin hiéu nay con phai dugc chuan hoa
trude khi dua vao xt 1y trong khéi 2.

Muc nay mo ta thuat toan tinh mé men khép trong
khéi 2 cua hinh 6, 1a ndi dung trong tim cua bai bao.
V& ban chét thi bai toan xac dinh luc co hay m6é men
khop trén co sé cac tin hiéu EMG va goc khdp thudc
nhom céc bai toan nhan dang, ndi hep hon Ia bai toan
xap xi ham. Vi vdy, viéc ap dung cac phuong phap
thdng ké nhu trong [6] 14 ¢6 thé, nhung voi dau ra 1a
cac phuong trinh toan hoc thi ing dung vao diéu khién
s& bi han ché.

Hinh 7: tin hiéu EMG khi di bo

Céc cong cu TTNT, ca mang no ron nhan tao (ANN
- Artificial Neural Network) va logic m¢ (FL - Fuzzy
Logic) déu t6 ra c6 vu thé dic biét trong linh vuc nhan
dang, nhung mdi céng cu c6 wu, nhuge diém riéng.
ANN xtr 1y kiéu hop den, khong doi hoi nguoi ding
biét vé ban chat bén trong cta ddi tugng va qua trinh,
nhung lai can lwong dir liéu 16n va it phan tan dé huan
luyén. Nguoc lai, FL khong ¢6 yéu cau cao vé s6 lugng
va chat lugng tin higu vao nhung doi hoi nguoi ding
c6 kién thirc chuyén mén dé xay dung cac ham thudc
va hé thdng suy luan mo. Ciu trac va cic tham sb cua
FL phy thudc nhiéu vao chi quan cia ngudi dung.
Trong [9], cac tac gia da so sanh 2 céng cu va chi ra
(trong truong hop cu thé cua cong trinh nay) FL cho
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két qua chinh x4ac hon ANN.

Kinh nghiém cho thiy, phdi hop 2 cong cu ANN
va FL véi nhau sé& cho két qua chinh xéc, tin cay va it
phu thudc chu quan cia nguoi dung. Trong cong trinh
nay, chung t6i ap dung mot loai cong cu no ron-mo
(ANFIS), trong d6 mang nhan tao no ron (ANN) co
nhiém vu thiét lap va tdi wu hoa (Adaptive) cac tham
s6 ctia hé suy ludn mo (FIS) nho qua trinh hoc theo cac
thuat toan cua ANN.

Qua trinh tinh toan trai qua cac budc: (1) lam thi
nghiém dé tao bo dit liéu huén luyén va kiém tra mang
no ron; (2) xay dung ciu tric, huan luyén va kiém tra
mang; (3) xuat két qua cho khdi 3, diéu khién dong co.

Buée 1: dé tao dir liéu huén luyén mang, 2 dién
cuc dugc gin tai 2 diém Q va H nhu trong hinh 2b.
Dai chuyén dong ciia khdp (90°) duoc chia thanh 12
khoang. Tai mdi diém, do va ghi goc khop gbi (Angle),
tin hiéu EMG tai co t dau dui (Quadriceps- QUA)
EMG, va tai co khoeo (Hamstrigs - HAM) EMG,
mo men khop dé huan luyén (T _tr) va md men khop
dé kiém tra (T _chk). Bang dir li¢u va dd thi duoc ghi
trong Excel nhu hinh 8. Ta thiy theo hudéng chuyén
dong gap gbi, tin hiéu EMG cua 2 co bién thién nguoc
chiéu nhau, HAM co, con QUA dudi. bé biéu dién
duoc trén cung mot dd thi, céac gia tri dugc chuin hoa

theo, trongdo T tr =85 Nm, T chk =86,6 Nm.
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Hinh 8: dir liéu dé hudn luyén mang

Burde 2: khéi tao va hudn luyén ANFIS duoc thuc
hién bdi mot chuong trinh trong Matlab, c6 nhiém vu:
doc dir liéu tir Excel; tao ciu trac cho FL, gém sb va
loai ham thudc dau vao va dau ra; huén luyén (t6i uu
hoa cac tham sé ciia FL bang thuat toan hoc két hop
lan truyén nguoc v6i binh phuong t6i thiéu); kiém tra
danh gia sai s6; hién thi va xuit két qua ra bién trong
workspace dé chuyén giao cho giai doan 3 - diéu khién
dong co.
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Hinh 9: cdu triic ciia ANN (a) va hé FIS (b)

Céu tric cua hé théng nhu trong hinh 9. Lép input
clia mang no ron c6 3 ddu vao tuong Gmg vai 3 tin hiéu
(1 goc khop va 2 EMG), 16p 4n ¢6 9 no ron twong ting
v6i 9 ham thudc (inputmf), 27 ménh d& suy luan mo
(rule) cho ra 27 ham thudc dau ra (outputmf), sau khi
hop thanh va giai mo duoc gia tri dau ra (output) 1a mo
men khop.

Db thi 3D trong hinh 10 cho hinh anh khai quat vé
quan hé gitra cac bién diu vao va dap ing dau ra, trong
do inputl twong tmg goc khop, input2 - EMG,,, input3
- EMG,, output -mé men T ..

Hinh 10: hién thi 3D quan hé vao - ra

Céc d6 thi trong hinh 11 cho phép danh gia mot
cach dinh lugng két qua tinh toan, trong do6 (a) 1a d6
thi vé& lai (dé kiém tra) bo dit lidu dau vao (giéng hinh
8): (b) 12 dd thi mé men khdp ban dau (data) va kiém
tra (output). Sai sd giita dau vao va dau ra (Error) dudi
5% la chép nhan duoc.
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Hinh 11: thong tin ddu vao (a) va két qua tinh toan (b)
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Burde 3: xuat két qua cho bo diéu khién dong co. B
ANFIS cho ra m6é men khép T, (xem lai hinh 5a yé
hinh 6). D6 1a 100% giéa tri m6 men ma dong co can
phai hd tro néu mudn tin hiéu EMG bang 0. Tuy nhién,
trén thue té, viée didu khién c6 thé khong dam bao su
ddng nhip giita robot voi ngudi. Vi vy, can cho phép
ngudi mang diéu chinh muc d6 hd trg cho phu hop. Hé
s6 hd trg (support ratio) G quy dinh ty 1& gitra gia tri
md men hd tro thuc (T) va nhu cau T (do dugc tur
sensor EMG).

EMG

2

B0 diéu khién dong co c¢6 nhiém vu dua ra dap ung
yéu cau (I,,) cua dong co, dé no6 cho ra mé men khép
T, béﬂm theo T. Ngoai dong co dién, d(f)ng~cor khi nén
c6 the dugc dung, nhung chi cho robot ho trg nguoi
lanh [1].

Két qud trng dung

Hé théng sensor EMG va thuit toan tinh mo men
khép dua trén tin hiéu EMG da duoc thuc hién trén
robot hd tro ngudi lanh, di bo mang ning 13 két qua cua
2 dé tai cAp nha nuéc ma nhom tac gia trién khai thuc
hién. Két qua thir nghiém cho thay tac dung hd tro 1a
0 rét [1]. Hinh 12 cho vi du so sanh tin hi¢u EMG khi
ngudi di bd mang tai 15 kg trén lung, ¢6 hd trg (G=0,6)
va khong ¢o hd tro (G=0). Ta thay, khi dugc robot hd
trg, co ngudi gan nhu khong phai sinh lyc dii c6 mang
vat nang 15 kg trén lung.
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Hinh 12: so sanh hiéu qua hé tro ciia Exo
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Két luan

Trong bai bao nay, nhitng van dé co ban vé co sinh
hoc lién quan dén diéu khién robot - b xwong ngoai
da duoc trinh bay mdt cach khai quat. Giai phéap ky
thuat dugc tap trung vao ung dung céng cu no ron
md (ANFIS) dé xac dinh mo men khdp trén co so cac
thong tin vé goc khop va tin hiéu kich hoat co tr dau
dui va co khoeo. Két qua mo phong va thir nghiém trén
robot cho thay giai phap k¥ thuét 1a kha thi.

Tuy uu diém ctua EMG 12 rd rang, nhung ciing can
phai chu thich thém:

Thit nhat, mot dién cuc chi cé thé thu dugc tin hiéu
& mot phan co gan n6 nhat, ddng thoi lai bi nhidu boi
cac co lan can (hién tuong cross-talking). Vi véy, can
nhiéu dién cuc dé co tin hiéu tin cdy hon. Ching toi
méi chi sdm duoc bo tdi thidu ¢6 2 dién cuc nén két
qua chi c6 y nghia phuong phap luan.

Thir hai, cic sensor sinh hoc, ké ca sensor dién ndo
(EEG), dién nhan (ENG) hay dién co (EMG) déu co
nhuoc diém 1a gay vuong viu boi day ro va hé xu 1y.
Tuy ngay nay da xuét hién ky thuat khong day, nhung
dung thudng xuyén van gy nhiéu phién phirc.

Thir ba, cac sensor dién sinh hoc sur dung tin hiu tir
hé than kinh, nén chi tin cay voi nguoi co hé than kinh
lanh manh (nguoi lanh, cut chan). Chung khong dugc
khuyén khich ap dung cho Exo hé tro nguoi thiéu nang
van dong co nguén géc tir hé than kinh, nhu dot quy,
chan thuong tily séng, bai ndo... Didu nay 1a d& hiéu
va da duoc khuyén cdo, vi du trong [10].

Loi cdm on

Nhom nghién cuu xin tran trong cam on B¢
KH&CN, Ban Chu nhiém Chuong trinh KC03/06-
10 va KC03/11-15 dd hé tro thue hién cdc dé tai lién
quan. Chung toi hy vong con c6 diéu kién nghién ciru
va trao doi sau hon vé chi dé rdt hap dan nay.
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Nghién ctiu hoan thién quy trinh ché tao modul

r

va giai phap nang cao hiéu qua hé thong dién mat tréi Si

Duwong Ngoc Huyén", Nguyén Thuy Linh'?, Nguyén Trong Tung'
Lé Van Truyen', Nguyén Truong Minh?
"Truong Pai hoc Bach khoa Ha Noi
2Truong Pai hoc Pham Van Pong
3Vién Nghién cdu Chién lugc, Chinh sach Cong nghiép, B Cong thuong

Ngay nhan bai 9.3.2015, ngay chuyén phan bién 16.3.2015, ngay nhan phan bién 20.4.2015, ngay chdp nhan dang 24.4.2015

Ché @6 gia nhiét & nhiét do cao cé thé rit ngian dwoc thoi gian lvu héa keo ethylene vinyl acetate (EVA),
mé ra kha ning ché tao hiéu qua va giam gia thanh modul pin mit troi Si dwéi 1,0 USD/Wp. Gia thanh
dién ning thip nhit trong truong hop hé pin mit troi noi luéi cé thé dwéi 0,15 USD/kWh & diéu Kién
chiéu sang trung binh, do d6 ¢6 thé canh tranh dwoc véi dién lwéi. Poi véi hé dién mit troi doc lap, hidu
suit chuyén doi phu thudc vao b phén tich trir ning hrong. Két ndi hop Iy qua trinh chuyén ddi trung gian
theo ché do phu tai riéng bi¢t di ning cao hi¢u suit, dwa gia thanh dién ning ciia hé dién mat troi doc lap

nhé tiép cin véi gia thanh dién mit troi ndi lwéi.

Tir khéa: EVA, hé thong dién mdt troi, modul pin mdt troi.

Chi s6 phén loai 2.2

STUDY ON IMPROVEMENT OF
SOLAR MODULE MAKING PROCEDURE
AND EFFICIENCY ENHANCEMENT OF

OFF-GRID SOLAR POWER SYSTEM

Summary

The decrease in the curing time of ethylene vinyl
acetate (EVA) as a result of thermal treatment at
high temperature effectively enables solar module
production and reduces the module cost below 1.0
USD/Wp. As consequence, the possible minimum
electricity cost in the case of the grid-tie solar system
with medium illumination could be below 0.15 USD/
kWh, which is comparable to that of normal grid.

With respect to off-grid solar system, the overall
efficiency is mainly relied to the storage stage. A
programmed bypass conection set up in a small off-
grid solar system based on specific load has improved
the efficiency, brought the electricity cost of the small
off-grid system closer to that of the grid-tie system.

Keyword: EVA, solar module, solar power system.
Classification number 2.2

*Tac gia chinh: Tel: 0912153128; Email: huyen.duongngoc@hust.edu.vn
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pat van de

Mot hé thong bién ddi ning lugng mit troi
vua phai ddm bao thu dugc nang lugng t6i da tir
pin mit troi, vira dam bao diéu kién hoa dong bo
hé théng voi luoi dién khi dién ap luoi cling nhu
tai thay d6i. Bén canh do, gia thanh dién mat troi
hién nay van con cao nén viéc nang cao hiéu suit
phat dién cua hé théng dién mat troi trd thanh
mot van dé duoc quan tam hang dau.

V& tng dung thue t&, mot hé thong dién mat
troi co ban gom cac thanh phan chinh sau (hinh

1): mang nguon gom cac modul pin mat troi;
mang két ndi hé thong bao gdm céc b phan dién

MANG KET NOI HE THONG

( s z
Biéu khién
nap dién

Modul

pin mat trévi :
/|
MANG NGUON e

AN

MANG PHY TAI

Hinh 1: mo hinh co ban ciia mot hé théng dién mat troi



tir lién quan dén diéu khién nap, role dong ngit, bd
bién doi dién va bo phan tich trir (acquy); mang phu
tai. Dya trén céac co s¢ 1ap luén néu trén, nhom nghién
clru da dé xuét va duoc giao thyuc hién dé tai cép nha
nude ma sd KC05.07/11-15: “Nghién ctu, thiét ké va
ché tao hé théng chiéu sang thong minh, tiét kiém ning
lugng su dung diét phat quang (LED) va nguén cap
dién pin mat tro1” véi muc dich nang cao hiéu qua va
cai thi¢n hoat dong cua 3 mang néu trén.
Noi dung nghién cuu

Déi véi quy trinh ché tao modul pin mdt troi

Pin mit troi 12 nhing thiét bi bién ddi truc tiép ning
lugng anh sang thanh dién nang duoc ché tao tir vat
lidu ban dan c6 viung cim hep [trong khoang 1,0-2,0
eV nhu Si, CdTe, GaAs, CZSS (Cu/Zn/Sn/S), CIS (Cu/
In/S), CIGS (Cu/In/Ga/S), CSS (Cu/Sn/S)... hay hiru
co/polyme ban dan (CPs)...] [1]. Theo dic diém vat liéu
va phuong phap ché tao, pin mit trdi co thé duge phan
loai theo cong nghé Si tinh thé va mang moéng; trong do,
pin mat trdi Si tinh thé dang phd bién nhét trén thi truong
hién nay (chiém khoang 90%) [2-5]. Uu thé ctia pin mat
trdi Si 14 ¢6 thé duy tri trong mot thoi gian dai do sy san
c6 cua vat liéu va sy hoan thi¢n ctia phuong phap ché
tao, gia cong tinh thé Si thira hudng tir cong nghé dién tir.

Tim diéu kién ép gia nhiét thich hop cho EVA (vat
liéu két ndi cac thanh phin ciia modul) 1a thong s6 co
ban dé hop 1y hoa quy trinh ché tao, nang cao chat luong
modul. Trong nghién ctru nay, phuong phap phan tich
nhiét vi sai DSC va phuong phap hoa tan dung méi dugc
str dung dé tim ra ché do gia nhiét phu hop cho timg loai
EVA chuyén dung cho viéc ché tao modul pin mat troi.

Gidi phdp néing cao higu qud ciia hé thong dién
mdt troi

Trén co s& phan tich dac diém cta cac bd phan co ban
trong h¢ théng dién mat troi, dé tai da dé ra muc tiéu tich
hop hé théng chiéu sang modul dén LED va pin mit
tro1 mot cach linh hoat theo phuong thirc hoat dong
doc 1ap hodc ndi ludi du phong.

Thiét bi thi nghiém gdém cac hé han dién co diéu
khién nhiét do, may ép chan khong gia nhiét, thiét bi
phan tich nhiét vi sai.

Két qua va thao luan

Sau khi tién hanh nghién ciru, thuc nghiém va tng
dung cac van dé nghién ctru néu trén trong viéc lap dat
mot h¢ thong dién mat troi trong thyce te, chung toi dua
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ra mot s6 két qua sau:
Déivdi quy trinh ché tao modul pin mt troi

Trong quy trinh ché tao modul pin mit troi bang
phuong phép gia nhiét, cac phién pin mat trdi Si dugc
kep gitra cac tam EVA, sau d6 duoc gia nhiét va ép
trong moi truong chan khéng. Duéi tac dung ctia nhiét,
vat liéu EVA s€ nong chay va két ndi mach tao thanh
keo. Tuy theo ché d6 gia nhiét, ty 1¢ keo EVA (d6 luu
hoa) thay doi nhu hinh 2. Ngoai ra, cac thanh phan phu
gia duoc bd sung két hop voi keo EVA s& 1am ting tinh
chat co 1y va kha ning chiu dung ciia EVA.

Hinh 2: do luu héa xac dinh theo phuong phap hoa tan

Hinh 2 cho thdy, khi gia nhiét & nhiét d¢ cao hon
130°C, su két néi mach xay ra va qua trinh tao keo (luu
hoa) bit ddu xdy ra trong vat liéu EVA. Do luu hoa
phu thude vao thoi gian va nhiét dg, nhi¢t d6 cang cao
thi d§ luu hoa xay ra cang nhanh. Tuy nhién, d chay
long ciia EVA ciing ting theo, lam giam chat lugng cua
modul. Két qua xac dinh ty 18 gel EVA bang phuong
phap hoa tan dung méi duoc so sanh voi nhiét chuyén
pha xac dinh bang phuong phap phan tich nhiét DSC
cho biét didu kién thich hop dé ché tao modul pin mat
troi twong g voinhiét do 140-150°C va thoi gian trong
khoang 15-30 phut. Véi diéu kién gia nhiét nhu vay, do
luu hoa cia EVA dugc xéc dinh trong khoang 60-85%.
Trong khudn khé cua dé tai KC05.07/11-15, cac modul
pin mat troi dugc ché tao thir nghiém véi cac ché do gia
nhiét 140°C (30 phut) va 150°C (15 phat) déu dam bao
tiéu chuan ky thudt va da dwoc kiém nghiém thuc té.
Nhu vay, viéc lya chon ché do gia nhiét phu hop co thé
rit ngin dugc thoi gian ché tao modul 20-30% va cho
phép chui dong thay d6i quy trinh mot cach hop ly. Dua
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vao két qua dat duoc, nhom nghién ctru dang phéi hop
cung Cong ty C6 phan ESOL Viét Nam dé xuat dy an
hoan thién day chuyén ché tao modul pin mit troi cong
sudt 60 MW nham cung cép cho nhu cau trong nudc va
xuét khau.

Gidi phdp néing cao higu qud ciia hé thong dién
mdt troi

Dé danh gia hiéu qua ctia hé thdng dién mat troi mot
cach toan dién, can c6 su danh gia trén ca hai phuong
dién k¥ thuat va kinh té.

Trén phuong di¢n nang lugng, tr mo hinh co ban
ctia hé thong dién mat troi ta co thé nhan thiy cac bo
phan ciia mang két ndi hé thong lién quan dén cac qua
trinh bién d6i nang lwong (quang dién, dién hoa, DC-
DC vaDC-AC)... do d6 dién nang nhan dugc tir modul
pin mit troi s& giam dan sau mdi qué trinh chuyén doi.
S6 qué trinh chuyén doi cang nhiéu thi hiéu suét sir
dung ctia hé giam cang 16n. Nhu viy, dé ting hiéu qua
sir dung dién cua hé théng can giam téi da cac qua
trinh trung gian. Trén co s& tinh toan hiéu suat chuyén
ddi cua hé thdng, cach tiép can cua dé tai 1a diéu chinh
linh hoat ché d¢ két ndi theo diéu kién phu tai v6i cac
giai phap sau:

- Bién d6i dién mat troi thanh dién xoay chiéu truc
tiép hoa ludi.

- Chon phu tai su dung dién mot chiéu truc tiép nhu
den LED khong qua bd inverter trung gian.

- Chon phu tai hoat dong ban ngay nhu cong sd,
truong hoc dé sir dung di¢n mat tro1 mot cach truc tiép
qua inverter ma khong can bo tich trir dcquy nham
giam qua trinh bién doi dién hoa.

-Két hop dién mat troi doc lap va ndi lugi du phong
nham b sung dién ning cho phu tai dé giam dién ning
tich trit bang qua trinh bién dbi dién hoa.

- St dung linh hoat cac bg inverter DC/AC c6 cai
dit ché do diéu khién nap va diéu chinh dong/ngit theo
bd tich trir va phu tai.

Xét vé phuong dién kinh té, gia thanh dién nang la
yéu t6 co ban dé danh gia tinh hiéu qua cia hé thong.
Mot cach téng quan, gia thanh dién ning dugc tinh theo
gia dau tu, gia nhién li€u, van hanh va sira chira, bao
dudng tinh cho mot chu ky hoat dong cua thiét bi [6]:
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CF=YCF,= 3 (DT +NL+FH)
- 1

DT, NL, VH va PN lan luot 1 kinh phi dau tu,
nhién li¢u, van hanh (stra chira, bdo dudng) va dién
nang (KWh) hang nam trong chu ky hoat dong n nam
ctia thiét bi, CF, la chi phi dau tu nam thi t, i 12 13i suét
chiét khiu hang nam (%/nam).

Tir cong thirc (1) ta nhan thay, néu mot trong cac
chi phi trén giam s& kéo theo gia thanh dién nang giam.
Ap dung thir nghiém cho hé théng dién mit troi theo
cac hinh thirc hoat dong khac nhau (d6c¢ 1ap, doc 1ap co
nbi ludi dy phong, truc tiép ndi ludi) véi cac s6 ligu da
khao sat két hop véi cac bién phap dugce dé xuét & trén
cho céc két qua tinh toan nhu sau:

Dbi v6i hé ndi ludi true tlep (grld -tie), do khong can
cac bo phan trung glan (bd bién ddi, bo diéu khién nap
va b tich trir) hiéu suét st dung nang luong 1a cuc dai
(~100%). Tong déau tu tinh theo cong thire (1) khoang
2,0 USD/Wp, chi phi hang nam (tinh theo khau hao
thiét bi hang nam [7]) thi gi4 thanh dién ning duéi 0,1
USD/kWh (~ 0,04 USD/kWh) trong diéu kién chiéu
sang wdc luong 1600 h/nam ¢ mién Bic. Trong diéu
kién chiéu sang 2000 h/ndm & mién Nam thi gia thanh
c6 thé thap hon. Tuy nhién, hé ndi ludi truc tiép lai
khong hoat dong dugc khi khong cé dién ludi hay khi
khong c6 ngudn birc xa (chang han vao ban dém). Pbi
voi hé pin mat troi hoat dong doc 1ap (off-grid), néu
tich hop day du cac bo bién ddi, bo diéu khién nap va
bo tich trit thi hiéu sut sir dung nang lugng la cuc tiéu
(~60%). Gia thanh dién nang cua h¢ doc lap do do tang
1én khoang 0,08 USD/kWh (do thanh phan dau tu ting
1én ~4,0 USD/Wp trong khi dién nang giam 40%).
Nhu vy, gia thanh dién nang phu thudc rat nhiéu vao
hiéu qua ctia mang két nbi hé thong, trong d6 chu yéu
la bo tich trlt nang luong.

T co s& phan tich trén day, giai phap ma nhom
nghién ciru dé xuat va thyc hién 1a giam tdi da qua trinh
chuyén doi trung gian dua trén 2 cach tiép can: 1) lya
chon phu tai thich hop, dong thoi diéu chinh linh hoat
ché d6 két ndi nhim muc dich st dung ti da nguén
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dién tir hé pin mat troi va 2) dam bao do tin cdy cua hé
thong. Giai phap hudng dén hé théng véi cac tiéu chi
sau.

Lira chon phu tdi thich hop: phu tai bao gdbm dén
chiéu sang va tai st dung dién 220 VAC. Phu tdi 1a dén
chiéu sang sir dung dén LED d¢é ting ti da hiéu suat sir
dung dién mat troi. Phu tai st dung dién 220 VAC can
tich hop thém thiét bi inverter dé chuyén ngudn DC cua
pin thanh ngudn sin chuan 220 VAC. Vi Iy do hiéu suat,
phu tai chiéu sang duoc wu tién hon.

Dam bao hé th(fng hoat dong dwoc trong moi diéu
kién: sir dung ngudn du phong 1a dién ludi, khi hé pin
mat troi khong cung cip du cong sudt hoat dong cho tai
thi hé thong tw dong chuyén mach tai vé ludi dién.

Sie dung dequy dé tich chit nang lwong duw thira: dbi
v6i cac hé théng yéu cau bit budc phai co ngudn du
phong khi mat dién lué6i, hé théng can tich hop thém
thiét bi nap dcquy. D6i voi hé thong hudng dén tiéu chi
khai thac dién mat troi, e“icquy dugc su dung dé tich trix
ning luong du thira khong dung hét va do d6 c6 thé
khong can thiét bi nap.

Gidm sdt cong sudt cuc dai ¢6 thé cung cap boi hé
pin mdt troi: cong sudt cta pin thay doi theo diéu kién
chiéu sang. Pé khai thac nang luong mat troi ti wu,
cong suat nay can duge do theo thoi gian thuc (thong
qua do cuong do birc xa mat troi bang cam bién quang
dat cung vi tri ldp dat pin) va duoc phan phdi t6i cac
phu tai bé‘mg bo chuyén ddi tu dong duogc 1ap trinh mat
cach t6i vu nhit: cong sudt cho phu tai chiéu sang LED
sir dung truc tiép ngudén DC tir pin; cong suét cho phu
tai dung dién 220 VAC, su dung qua inverter; va cong
sudt dé nap acquy. Trong trudng hop cong suat dién tir
pin mit trdi khong ding hét, ning luong du thira s&
dugc nap vao dcquy dé sir dung sau.

Bo chuyén doi tu dong duoc 1ap trinh linh hoat theo
nguyén tic sau: giam sat cong suat cuc dai P cua pin
qua cam bieén cuong do sang lap dat cung vi tri véi hé
pin. Trong truong hop cong suat P, du dap ung phu tai,
dong dién DC tir pin dugc noi tat tdi phu tai LED, phu
tai 220 VAC dugc ndi qua inverter, cong suit du duoc
nap cho dcquy. Trong truong hop cong suit P, nho6 hon
cong suat tiéu thy cua phu tai LED, phu tai 220 VAC,
phan cong suat thiéu hut c6 thé bu bai dcquy, néu dcquy
khong du dap tng thi phu tai dugc ndi téi dién ludi, con
cong sudt dién mit troi duoc nap cho dcquy.
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Hinh 3: so do khoi ciia hé thong dién mat troi ¢6 noi ludi dw phong

Bo chuyén doi tu dong duoc lap trinh wu tién s
dung tryc tiép dién mat troi mot cach tdi da va giam
dung lugng ctia b tich trix dén muc t6i thiéu, & tu dong
ndi tat cac bd phan diéu khién nap, tich trlr va inverter
dé dong dién tir pin mat troi sang mach tai mot cach linh
hoat khi str dung dién mat troi truc tiép (hinh 3), do chi
phi cho phan tich trir giam nén gia thanh dién nang ciing
giam theo. B9 két ndi linh hoat duoc ap dung cho h¢
chiéu sang den LED béng pin mat troi da duogc lép dat
tai Truong Pai hoc Bach khoa Ha N§i va B§ KH&CN,
gitip 1am tang hiéu suat két ndi cua hé doc 1ap khoang
80% va giam mat nura hé théng tich trir. Gia thanh dién
niang udc tinh giam 50% so véi gia thanh ctia nguon doc
lap. Do d6, mic du gia thanh con cao nhung hé két nbi
ludi dy phong (nhu hinh 3) ¢6 thé 1a giai phéap gia ting
do tin cay cho hé doc lap.

Két luan

Viéc hoan thién ché d¢ gia nhiét trong phuong phap
Laminator md ra kha nang ché tao hiéu qua modul pin
mat troi Si. V6i gida modul dudi 1,0 USD/Wp, gid hé
thong dudi 2,0 USD/Wp, gia thanh dién mat trdi truc
tiép hoa Iudi co thé nho hon 0,1 USD/kWh (véi thoi
gian ning binh quan 1600 h/nim ¢ mién Bic va thoi
gian ning binh quan 2000 h/nim & mién Nam). Nhu
vay, khi dugc hoa ludi, dién mat troi co thé canh tranh
v6i cac ngudn dién khac ngay tai Viét Nam [8].

Tuy nhién, d6i voi hé dién mat troi doc lap, gia
thanh phu thudc rt 16n vao hiéu qua cua hé théng két
nbi. Voi didu kién chuyén dbi thong qua bo tich trir
trung gian (écquy), hiéu suit cua hé théng dién mat
troi doc 1ap 1a thap nhat, gia thanh dién niang khoang
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0,08 USD/kWh. Khi ndi luéi du phong, mot phan bo
tich trlt trung gian cé thé duogc giam bot, hiéu suét cua
hé dién mat troi ting 1én, dua gia thanh dién nang tiép
can dugc gia thanh dién ning hoa ludi truc tiép. Tai
nhitng dia diém co dién ludi, hé théng dién mat troi
hoa ludi tryc tiép hodc ndi ludi du phong cé thé 1a giai
phép bu dién nang cho ludi dién.

Véi gia thanh dién nang hién tai, hé dién mat troi
doc 1ap con cao hon so véi gia thanh dién ludi. Tuy
nhién, xét vé phuong dién kinh té - xa hoi, hé thong
dién mat troi doc 14p c6 ¥ nghia 16n khi tién hanh lap
dit ¢ cac dia phuong vung sau, ving xa... hodc két ndi
ludi dién khé khan. Giai phap két ndi hop 1y qua trinh
trung gian theo ché do phu tai dugc dé xuat trong dé
tai KC05.07/11-15 da lam tang hiéu suat chuyén doi va
do do6 lam giam gia thanh dién nang cua h¢ dién mat
troi doc lap.

Loi cam on

Nhom nghién cieu tran trong cam on sy hé tro vé
mdt kinh phi ciia Chwong trinh KH&CN trong diém
cdp nha mede giai doan 2011-2015: Nghién ciru vmg
dung va phat trién céng nghé nang lweong (md sé
KC05/11-15).
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Nghién culu san xuat ba dang gel diét gian My

=

Trinh Vin Hanh", Nguyén Thity Hién', P Tién Manh'
Lé Quang Thinh' Trin Thu Huyén', Trwong Thi Hong Nhung?

"Vién Sinh thai va Bdo vé cong trinh

2Coéng ty TNHH MTV Dau tu va Phat trién néng nghiép Ha Noi

Ngay nhan bai 11.6.2015, ngay chuyén phan bién 15.6.2015, ngay nhan phan bién 24.7.2015, ngay chap nhan ding 28.7.2015

Nguyén li¢u sir dung lam ba gel diét gian My (Periplaneta americana L.) trong nghién ciru nay gom hén
hop chét nén (tinh bot bién tinh + mat ong + phu gia), gelatin va hoat chit fipronil. Ty 1¢ thanh phan cac
chat trong ba gel gom 99,9% cong thirc chit nén di tao gel va 0,1% ﬁpronll Ba gel nghlen ctru dat hi¢u
qua diét glan M§ 100% trong diéu kién phong thi nghiém sau 30 gio. Ty 1€ gian My suy giam dat 90,5%
sau 4 tuan xir Iy trong diéu kién hién trlro’ng Sau 3 thiang bao quan trong diéu kién thwong (tinh tir
ngay san xuit), ba gel khong bi héng va van giir dwoc hiéu lue diét gian My dat 84,4%.

Tir khoa: ba gel diét gian, gian Mjy.
Chi sé phén logi 2.4

RESEARCH ON MANUFACTURING GEL BAIT
TO CONTROL AMERICAN COCKROACH
(PERIPLANETA AMERICANA L.)

Summary

Materials using in this study include a mixed
compound (starch, honey, food additives...),
gelatine and active ingredient (Fipronil). The
proportion of cockroach gel bait is: 99.9% gel
bait substrate and 0.1% Fipronil. The effect of
this gel bait has reached to 100% for controlling
Americana Cockroach in the laboratory by 30
hours; and the ratio of American Cockroach
decline has reached a peak at 90.5% in field
conditions for four weeks. After three-month
protection in the air, this gel bait keeps steadily
its activation at 84.4%.

cockroach gel bait, Periplaneta

Keywords:
americana.

Classification number 2.4

*Tac gid chinh: Email: tvthanh237@gmail.com
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Mo dau

Gian nha duge xem la mot trong nhiing loai con
trang gy hai d6i voi doi song va stic khde cua con
nglr(n Mot trong sd cac loai gian nha phd bién trén thé
gioi va 6 nudc ta 1a gian My (Periplaneta americana
L.). Gian My ¢6 kha nang thich nghi de dang voi didu
kién blen doi cua khi hau va sinh song gan v&i moi
truong séng ciia con ngudi. Chung séng thanh dan va
thuong hoat dong vao ban dém, gam nham thue an,
do dac, gay mat v¢ sinh thyc pham can rach quén 4o,
gidy ... va c6 thé lay truyén cac bénh duong rudt cho
con nguoi [1].

C6 nhiéu bién phap de phong ngtra va xtr ly gian My
nhu cac bién phap truyén thong (ding bang phlen Ve
sinh moi truong sach s€), bién phap co hoc (bat giét)
va bién phap hoa hoc (ding cac loai ba, thudc phun
xit...). Trong do, bi¢n phap diét gian béng cac loai ba
da dugc nghlen ctru thanh cong va u:ng dung rong rai
& mot sd nudc tién tién trén thé gidi. Bién phap nay
khéc phuc dugc cac nhugc diém (mui hoa chat kho
chiu, anh huodng t6i suc khoe cia con nguoi...) ma
cac phufO’ng phap hoa hoc khac gay ra va dem lai hiéu
quél diét gian cao hon. So voi céc loai ba dang bot, hat,
vién. .., ba gel da dugc chig minh rat thuan tién frong
viée str dung va c6 hiéu qua cao trong viéc han ché gian
My [2, 3]. Bac biét, ba gel dugc st dung c6 chon lya tai
nhiing ving nhay cam nhu cc khu vire chuén bj thirc dn
(nha bép), bénh vién, khach san va truong mau gido [1].

Hién nay ¢ Viét Nam, bién phap phong trir va kiém

soat gian My chii yéu vén st dung hoa chat doc dé
phun, xit. Viéc sir dung ba méi ¢ giai doan bat dau,
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con nhiéu han ché do phai nhap céac san phém ctua nude
ngoal c6 gia thanh cao va thuong khong san c6. Chinh
vi vay, nghién cltu cua chung t6i duogc tién hanh véi
muc ti€u tao ra mot loai ba dang gel c6 hi¢u qua diét
gian My cao, sir dung thuan tién va gia thanh ré, phu
hop voi diéu kién tai cac khu vuc dong dan cu va khu
do thi.

Vat lieu va phuong phap nghién ciu

Diéu tra, thu thap mau gian My duogc tién hanh tai
cac nha dan thugc 3 khu do6 thi Linh Pam, Viét Hung
va My Dinh (Ha Noi).

Phan tich mu, ché tao va thir nghiém ba dugc tién
hanh tai Phong thi nghiém cua Vién Sinh thai va Bao
v¢€ cong trinh, Vién Khoa hoc Thuy lgi Viét Nam.

Nghién cvwu lya chon hén hop chit nén lam ba
diét gian My dang gel

Thi nghiém 1: lua chon chdt nén don lam ba dang
gel theo mure do gian My wa thich.

Duya trén tai liéu cong bd ciia H Nasirian (2008) [3],
Bell va Adiyodi (1981) [4] lya chon 3 ngudn thie an
gian My ua thich: 50 g tinh bot bién tinh (banh my kho),
50 g protein thuc vat (bo dau phong), 50 g protein dong
vt (gio chin). Thi nghiém dugc bb tri theo El-Sharabasy
va cong su (2014) [5], ¢6 cai tién dé phu hop véi diéu
kién thi nghiém. Thi nghiém duoc lap lai 3 1an.

Thi nghiém 2: thu nghiém cong thirc phéi trén
(CTPY) chat nén don véi mét sé chat bo tro dé tao
chat nén dang gel lam ba diét gidn My.

Tir két qua cua thi nghiém 1, chét nén ua thich cta
gian My duogc phdi tron voi mat ong va phuy gia theo 3
ty 1¢ khac nhau: CTPT1: 80% chét nén don + 10% mét
ong + 10% phu gia, CTPT2: 70% chat nen don + 20%
mat ong + 10% phu gia, CTPT3: 60% chat nén don +
30% mat ong + 10% phu gia. Thi nghiém duoc bd tri
theo El-Sharabasy va cong su (2014) [5], co cai tién
dé phu hop vé6i diéu kién thi nghiém. Cac thi nghiém
duoc lap lai 3 lan.

Nghién ciiu cong thire gel (CTG) vdi hén hop chit
nén dé lam ba di¢t giin My

Duya trén tai liéu cong bb cua Lé Ngoc Ta (2003)
[6], tién hanh lya chon 3 loai phu gia tao gel gom:
xanhtagum, gelatine, polyphosphat BS tri  thi
nghiém: CTG1 (hon hop chét nén ngh1en cuu + 5%
xanhtagum), CTG2 (hon hop chat nén nghién ctru +
5% gelatin), CTG3 (hon hop chat nén nghién cuu +
5% polyphosphat). Banh gia chi ti€u (mau sac, thoi
gian luu trit...), tht nghi¢m cong thirc gel véi cac ca
thé gian My theo phuong phép cta El-Sharabasy va
cong su (2014) [5].
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Nghién civu lwa chon hoat chit sir dung lim bd
gel diét gian My

Lua chon 3 loai hoat chét fipronil, sulfluramid,
indoxacarb voi cac néng do tuwong ung 0,1; 1 va 0,5%
st dung lam ba diét gian MV [3, 7]. Tron tirng hoat chét
vé6i cong thirc gel thich hop da nghién ctru & trén. BS tri
thi nghi¢m theo Appel va cong su (2000) [8]. Hi¢u luc
diét gian My trong diéu kién phong thi nghiém dugc
tinh theo cong thuc Abbott (1925) [9].

Danh gia hiéu luc cia ba gel theo thoi gian bdo
qudn

Biao quan ba trong diéu kién lanh (5°C). Thu
nghiém hiu lyc cua ba sau thoi gian bao quan 1, 2
va 3 thang. Moi thi nghi€ém c6 15 ca thé gian, theo ddi
trong 40 gio va 1ap lai 3 lan. Két qua tinh theo cong
thirc Abbott (1925) [9].

Xir Iy va phén tich so ligu nghién ciru

Xac dinh thoi gian gy chét trung binh (Median
Lethal Time - LT50) bang phan mém IBM SPSS

Statistics 21; xir Iy va tinh toan s6 liéu bang Excel
2010.

Két qua va thao luan

Lura chon hén hop chit nén lam ba dang gel di¢t
gian My

Lya chon chdt nén don lam ba dang gel diét gian
My: két qua khai thac chit nén don cua gian My duge
thé hién trong bang 1. Kiém dinh két qua bang ham
T-test trong Microsoft Excel cho thdy, cong thirc chat
nén (CTCN) 3 ¢6 sy sai khac co ¥ nghia véi CTCN1 va
CTCN2 (p,,< 0,05 va p,,< 0,05), trong khi do gilra
CTCNI1 va CTCN2 khong co6 su sai khac c6 y nghia.
Bén canh do, thoi gian gian My t6i1 khai thac thuc an &
CTCN3 ciing nhanh hon so v6i 2 cong thirc con lai. Két
qua nay phu hop voi nhitng nghién ctru cua H Nasirian
(2008) [3], Bell va Adiyodi (1981) [4]. Do vay, chiing
t6i tién hanh lya chon chat nén don 14 tinh bot bién tinh
cho cac nghién ctru tiép theo.

Bdang 1: mirc dé khai thdac chét nén don ciia gidn My

Lwong thire dn gian My Khai thac (g)
CTCN - - - Do tin cay (p)
Lanl | Lan2 | Lan 3 | Trung binh
CTCN1 20,9 21,5 22,7 21,7£0,5 p.,> 0,05
CTCN2 23,5 22,7 23,1 23,1+£0,2 p,,<0,05
CTCN3 25,7 26,5 26,8 26,3+0,3 p,.5<0,05

Lya chon CTPT chat nén don véi mot sé chdt bé tro
d‘e tao chdt nén dang gel lam bd di¢t gian My: véi chat
nén don la banh my (tinh bot blen tinh) da lya chon
dwoc ¢ thi nghiém 1, chiing t6i phéi tron véi mat ong va
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phu gia theo céc ty 18 khac nhau va tién hanh thir nghiém.
Két qua cho thiy, CTPT3 duoc gian My khai thac nhiéu
nhét, dat gia tri 27,3 £ 0,1 g va it nhat 1a ¢ CTPT2 véi gia
tri 25,9 + 0,3 g (bang 2). Kiém dinh két qua bang ham
T-test trong Microsoft Excel cho thdy, CTPT1 va CTPT2
khong c6 su sai khac co y nghia (p, ,> 0,05) trong khi
CTPT3 c6 su sai khac c6 y nghia doi voi 2 cong thuc
con lai (p, ,< 0,05 vap,,<0,05).

ham T-test trong Microsoft Excel, d¢ tin cay p khi so
sanh cac CTG khac nhau déu c6 gia tri 16n hon 0,05,
mac du lugng thirc an ma gian My tiéu thu tai CTG
polyphosphat 12 16n nhat. Biéu d6 cho thay, lugng thirc
an tiéu thu cua gian My ¢ 3 CTG nghién ctru khong c6
su sai khac co y nghia.

Bdng 4: mirc dj sir dung cdc san pham gel ciia gidn My

Lugng thirc dn gian My sir dung (g) X
) P oaa ~ L IS Sy S CTG 3 3 3 Do tin cay (p)
Bang 2: mirc d¢o gian My khai thac chat nén da phoi tron Linl | Lan2 | Lan3 | Trung binh
Luwong thire in giAn M§ khai thac (g) CTG1 13,3 12,9 13 13,1+0,12 p,,> 0,05

CTPT : ; ; b tin cy (p)

Lanl | Lan2 | Lan3 | Trung binh CTG2 13 13,1 13,1 13,1 +£0,03 p,,>0,05
CTPTI | 26,5 26,2 25.8 262+0,2 p,,> 0,05 CTG3 | 134 13,3 132 | 13,3+0,06 p,;> 0,05
CTPT2 | 259 26,5 25,3 259+0,3 p,,<0,05 ., 1 A , .. . A . e
CTPT3 | 270 | 276 | 273 | 273=02 p.<005 Tur cac két qua trén, chung t61 nhan thay mac du thoi

Nhu vay, hdn hgp chat nén t6i wu ding trong nghién
clru ba diét gian My dang gel la CTPT3 véi ty 1€ thanh
phan chat nén don (60%), mat ong (30%) va cac chat
phu gia (10%).

Tao ldp cac CTG lam ba diét gian My

Dua trén tai liéu ciia vé phuong phép tao gel trong
thuc pham cua Lé Ngoc Ta (2003) [6], chang t6i lya
chon 3 loai phu gia tao gel (xanhtagum, gelatin va
polyphosphat) két hop v&i CTCN da nghién ctru ¢ cac
thi nghiém trudc. Thanh phan phdi tron trong 100 g
CTG gdm: 26,4 (g) tinh bot bién tinh + 13,2 (ml) mat
ong + 50 (ml) nuéc + 5,4 (ml) dau an + 5 (g) phu gia
tao gel. San phém tao ra dugc danh gia chét luong dua
trén cac tiéu chi: mau sic, do am, thoi gian luu trit trong
diéu kién thuong va diéu kién lanh (5°C)...

Ca 3 loai phu gia déu tao ra duoc nhitng san phém
gel c6 mau sic va dd bong min cao. Tuy nhién, sau thoi
gian luu gitr ¢ diéu kién thuong va diéu kién 5°C, chat
luong gel tao thanh c6 su khac biét & cac cong thirc
(bang 3). Gel dugc tao ra tor phu gia xanhtagum va
polyphosphat bi kho sau thoi gian t6i da 3 va 5 ngay.
Trong khi d6, san pham gel duoc tao ra tir phu gia
gelatine van giit duoc do sanh va bong min sau thoi
gian trén 7 ngay.

Bang 3: chi tiéu danh gia voi cac CTG nghién ciru

Chi ti¢u danh gia Thoi gian luu giir
. (ngay)
crG Mau sic Dga/am Chiit lwgng gel Nhiét dp
0 tL 5C
thuwong
CTG1 Tra‘ing cu dau 78 Bong, min 2-3 45-50
CTG2 | Tréng cu dau 82 Bong, min va sanh 10-12 > 90
CTG3 Trfmg cu dau 80 Bong, min 4-5 60
Sau 3 ngay thu nghiém, chung t6i nhan thay

luong thirc an dugc gian My su dung dao dong trong
khoang 13,1 g (d6i véi CTG2vaCTG)t6113,3 g« dbi
v6i CTG3 (bang 4). Kiém dinh két qua thu duogc bang
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gian gian My xuat hién tai vi tri dat cac CTG va luong
thirc an ti€u thu tai cac cong thurc 1a nhu nhau, nhung
yéu t6 quyét dinh ctia san pham tao ra 14 phai giit dugc
chat lwong sau qua trinh bao quan. Dya trén tai liéu ciia
Lé Ngoc T (2003) [6], két hop véi két qua phan tich,
danh gia thu duoc, ching t6i tién hanh lya chon phu
gia hop 1y nhét dung trong san xuit ba diét gian dang
gel 1a gelatin.

Luwa chon hoat chit si dung lam bd gel diét gidn
My

Sau khi tién hanh xtr 1y gian My bang ba c6 chira
cac hoat chét nghién ctru, hi¢u lyc cua ba sulfluramid,
indoxacarb va fipronil dat 100% tuong Ung véi 72,
60 va 36 gio thir nghiém. Tai cac thoi diém dau tién
(sau 6 va 12 glor) ba fipronil cho thay hi¢u luc di¢t gidn
My cao, s6 gian chét sau 6 gid 1a 5 ca thé va sau 12
gio sO luong nay da dat toi 18 ca thé (h1eu lyc diét dat
30%). Trong khi d6, hi¢u lyc diét gian voi ba hoat chét
sulfluramid 1a 0% sau 12 gi¢ va d6i v6i ba indoxacarb
dat higu lyc rat thap sau 12 gio (6,7%). Hiéu lyc diét
gian cao sau nhiig gio dau tién co y nghia rat quan
trong trong qua trinh thur nghiém ngoai hién tru(mg boi
trong qua trinh tim kiém thirc in, khong phai ca thé gian
nao cting tiép xuc va khai thac ba truc tiép. Khi mot s6
c4 thé khai thac ba va bi chét tai td hodc trong qua trinh
quay trd vé to, ban than xac gian chét s& bj dong loai
ctia minh tiéu thy. Chinh hinh thirc 1ay nhiém thu cp
nhu vay s€ lam tdng hi¢u qua diét cia ba.

Hinh 1: hinh dnh gidn My chét sau khi xi [y 72 gior ciia 3 logi ba:
ba sulfluramid (A), ba indoxacarb (B), ba fipronil (C)



Béng 5 biéu thi thoi gian gay chét trung binh (LT50)
cac ca thé gian My. Két qua cho thiy, gia trj LT50 dat
thip nhat 1a 17,32 gid dbi v6i ba fipronil va cao nhat 1a
44 gid d6i v6i ba sulfluramid. Gia tri LT50 thap dong
nghia véi hoat chat st dung c6 hiéu qua nhanh hon
dbi voi gian My. Tur két qua thu duge vé gid tri LT50
tai bang 5, chung t6i nhan thay ba gel ¢6 chira hoat chat
fipronil dat hi¢u qua nhanh hon hai loai con lai. Do
do6, chung t6i tién hanh Iya chon hoat chét fipronil véi
nong d6 0,1% dé lam ba dang gel diét gidn My.

Bang 5: thoi gian gdy chét trung binh cia 3 loai ba nghién citu (gid)

Chi tiéu Cong thirc ba thir nghiém
danh
gia B sulfluramid Bd indoxacarb Bii fipronil
LT50 44,0 (40,8-47,2) | 32,32(29,3-35,3) 17,32 (14,7-19,7)

Danh gia hiéu luc cua ba gel theo thoi gian bdo
qudn

Két qua bang 6 cho thiy, sau 1 thang bao quan, hiéu
luc cua ba gel diét gian My chi dat 96% so véi ba méi
dugc san xuat, hiéu lyc nay giam xudng con 91,1%
sau 2 thang va con 84,4% sau 3 thang. Mac du c6 giam
80 voi thoi diém ban dau, nhung két qua nay cho thay
hiéu lyc van con & miic cao va hoan toan cé thé dugc
sir dung dé xir Iy gian My gy hai.

Bang 6: hiéu luc cia ba diét gian dang gel nghién ciru
theo thoi gian 1, 2 va 3 thang

a S0 lugng ca thé gidn chét va higu Iy cia ba nghién citu theo thoi gian bio quin
A
Cong thie | thé thi 7
; i | SuaLthing | N gy ing | g | Sou3thing | Higulie
nghiem I ciia bd P A P A
bio qudn % bao quin | ciiabi (%) | bdoquan | ciabd (%)
Diching | 45 0 - 0 . 0
Thi nghigm | 45 I 9% 4 91,1 8 844
Kéet luan

Tinh bot bién tinh 1a chat nén don duoc gian My wa
thich khai thac hon so véi protein thuc vat va dong vat.
Viée bo sung thém cac chét phu gia la diu an, mat ong
¢6 tac dung hap din va kich thich gian khai thac chat
nén tét hon khi khong b sung.

Trong 3 cong thirc chat nén dang gel nghién ciru, cong
thure thich hgp nhat dugc Iya chon dung lam ba diét gian
gom: 95% hon hop chét nén tinh bot (tinh bot + mat
ong + phu gia) + 5% gelatin. Trong 3 hoat chat thir
nghiém (sulfluramid, fipronil va indoxacarb), fipronil
12 hoat chét c6 hiéu luc diét gian cao nhét voi LT50
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ngan nhat (17,32 gio).

ba nghién cuu va san xuat duge mot loai ba dang
gel voi ty 1& cac thanh phan gom: 99,9% cong thirc
chat nén da tao gel va 0,1% hoat chat fipronil. Ba gel
nghién ctru dat hiéu qua diét gian 100% trong diéu
kién phong thi nghiém sau 30 gio. Sau 3 thang bao
quan trong diéu kién thuong (tinh tir ngay san xuat)
ba khong bi hong va van gitt dugc hi¢u luc diét gian
My dat 84,4%.

Loi cam on

Toan bo kinh phi sw dung trong nghién cuu nay
dwge trich tir dé tai Nghi dinh thie “Nghién ciru cac
giai phap than thién voi moi truong dé kiem sodt mot
6 con tring gdy hai (moi, kién, gian) ¢ dé thi” do
Vién Sinh thai va Bao vé cong trinh chu tri. Chung toi
xin cam on B¢ Khoa hoc va Cong nghé da hé tro thuc
hién dé tai nay.
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Nghién ctiu anh hudng cua titan dioxit va benzophenon
lén qua trinh phan hly quang héa cua polyethylen

Nguyén Thi Kim Ngan", Nguyén Thi Thuong?

Nguyén Ping Mio', Ping Téan Tai’, Bach Long Giang?
"Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia TP Hé6 Chi Minh
2Vién Ky thuat Cong nghé cao NTT, Truong Dai hoc Nguyén Tat Thanh

3Trung tdm Ky thuat nhua - cao su va Dao tao quan ly nang lugng TP H6 Chi Minh

Ngay nhan bai 10.5.2015, ngay chuyén phan bién 25.5.2015, ngay nhan phan bién 23.6.2015, ngay chap nhan ding 15.7.2015

Nghién ctru nay khao sat sy tac dong ciia hon h0'p titan dioxit (TiO,) va benzophenon (BP) Ién sy phan huiy
mang polyethylen ty trong thap (LDPE) trong méi trwong UV nhan tao va dudi anh sang mat troi. LDPE dugc
ph01 tron véi hon hop ciia polyethylen co-v1nyl acetat (EVA) va cac chit khoi mao quang héa bang phuong
phap tron nong chay. Hinh thai cau tric va tinh chit co hoc cuia mang LDPE trude va sau khi tlep xic voi anh
sang mit troi trong 3 thang dwgc x4c dinh thong qua kinh h1en vi dién tir quét (SEM), quang pho hong ngoai
(FTIR) va klem tra tinh chat co ly Két qua cho thay, ty 1¢ toi wu ciia TiO, va BP la 1/3 (wt%) dwgc xac dinh
thong qua chi sb cacbonyl (CI) cia mang trong méi trwomg UV nhén tao & 72 gio. Mang LDPE c¢6 chira 4,5 phr
EVAva 0,5 phr cac chit quang héa TiO,/BP (1/3) bi phan hity nhanh nhit dwéi anh sing mit troi. CI cia mang
¢6 chira cac chit phu gia tang dan theo th0’1 gian va cao hon dang ké so voi mang LDPE ban dau. Ngoai ra, d)
két tinh ting va nhiét d§ phan hity giam dwgc thé hi¢n lan lugt thong qua dit liéu DSC va phén tich TGA khing
dinh rang, TiO, va BP ¢0 vai tro quan trong trong vié¢c thic day qua trinh phian hiy mang LDPE.

Tir khéa: BP, chi sé cacbonyl, phin hiiy quang héa, polyethylen, titan dioxit.
Chi sé phin logi 2.4

THE EFFECT OF TITAN DIOXIDE AND | ™ 33U
BENZOPHENONE ON PHOTOCHEMICAL |  Polyethylen (PE) 1a mot trong nhing
DEGRADATION OF LOW DENSITY polyme duge sir dung rong rai trong linh vue

bao bi boi nhiéu uu diém ndi bat nhu kha nang
POLYETHYLENE FILMS

kéo mang mong, do gidn dai kha tot va c6 tinh
chong tham tt. Do d6, nhu cau st dung PE
ngay cang cao, trong khi viéc phan huy bao bi
Photochemical degradation ability of LDPE films = phai mit thoi gian rat dai va tiéu tén nhiéu nang
has been investigated by the addition of titan dioxide  Iuong. Vi vay, viéc nghién clru ra nhing loai
(TiO,) and benzophenone (BP). Masterbatchs based  bao bi nhya co kha ning phan huy sinh hoc 1a
on LDPE mixed with ethylene vinyl acetate (EVA) = ;¢ van dé cép thiét gop phan giai quyét tinh
and photochemical additives have been synthesized = {r3ng ¢ nhidm méi truong do chét thai nhua.
by melt method, and the mixture has been exposed to
sunlight in three months or UV light for 72 hours. The
physico-chemical properties of masterbatchs have been
cha}‘acterizedby SEM,FTIR,DSC,TGAandmecha.ni.cal mang nhu: tinh bot déo (thermoplastic starch-
testing. The result has shown that LDPE films containing TPS) [1], PLA (polylactic acid) [2], PHB
4.5 phr of EVA and 0.5 phr of photochemical additives ’

(TiO,/BP = 1/3 (wt.%)) is degraded at the highest rate (polyhydroxy butylene) [3]... Tuy nhién, nhuo‘c
under sunlight conditions. diém cua céac phuong phap nay la gia thanh rat
cao va tinh chat co 1y chua dugc dam bao trong

Kezword.?: BB. carbonyl index, LDPE, photochemical qua trinh str dung. Thir hai 13 str dung céac chét
degradation, TiO, phu gia oxy héa nhu cac ligan kim loai chuyén

Classification number 2.4 tiép va cac oxit klm loai dé thuc day su phan
huy ctia PE. C6 rat nhiéu ion kim loai chuyén

Summary

C6 hai giai phap dugc dua ra cho van dé nay,
thir nhat la thém phu gia c6 kha nang phan hiy
vao mang PE nham ting toc d§ phan huy cho

*Tac gid chinh: nguyenkimngan1912@gmail.com
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tiép duoc sir dung dé khoi mao cho qua trinh phan huy
quang hoa hodc oxy héa cia PE nhu Co [4, 5], Fe - Ca
[6] va Mn - Fe - Co [7] hay oxit kim loai nhu TiO, [8].
Trong nhimg nam gan day, cac nha nghién ctru da chi
ra rang hoat tinh ctia dit sét montmorillonit (MMT)
dugc bién tinh boi amonium alkyl ciing c6 thé 1am chat
khoi mao oxy héa, hd trg cho su phan huy cia PE [9].
Pay la nguyén li¢u gia ré va than thi¢n véi moi truong.
Tuy nhién, viéc st dung MMT anh huodng dén tinh
chat co hoc va tinh wa nudc ciia PE do MMT phén tan
kém trong PE nén. Do d6, viéc nghién ctru tim ra cac
chat phy gia ddc biét thay thé khong chi phéan tan tdt
trong nhya PE ma con bao dam duoc cac tinh chit cua
n6 khi sir dung 14 can thiét.

Qua cac tai liéu cho thay, cac chat phu gia c6 nguon
gdc tir cac ion kim loai chuyén tiép cho két qua rat tot
dbi v6i su phan huy cua PE. Tuy nhién, chiing co thé
gdy 6 nhiém moi truong. Trong khi do, TiO2 la mat
trong nhiing oxit kim loai khong doc hai va khong
gdy 6 nhiém mdi truong, duoc str dung rong rai trong
nganh cong nghiép nhu mot chit tao mau trang trong
bao bi va son. Mot s6 nghién ctru da cho két qua vé
kha nang khoi mao phan Umg quang hoa cua TiO,
cho PE [10] va polypropylen [8] nhung hi¢u qua cua
chung khong cao. Cac nha nghién ciru ¢b ging dé cai
thién hoat tinh cua TiO, bang cach bién tinh chung voi
sunfat [11] hay TiO, duoc phu canxi photphat két hop
v&i poly ethylene ox1t (PEO) ting dung trong phéan huy
mang polypropylene [12] hodc st dung TiO, ket hop
v6i EVA trong phéi tron voi PE [13]. Ho cho rang cic
polyme uwa nudc nhu PEO va poly vinyl acetate (PVA)
s& ho tro phan ung khoi mao quang hoéa cia TiO, [14,
15]. Hon nira, sy c6 mat cua loai polyme nay cai thi¢n
dang ké kha nang tuong tac giita TiO, va polyme nén.

Dé giai quyét van dé vé hoat tinh cua TiO,, cac nha
nghién ctru Thai Lan [8] da két hop TiO, véi BP va
nghién ctru kha ning khoi mao ctia hdn hop trong dung
moi hexan va benzen Két qua cho thay, hiéu qua khoi
mao ciia hdn hop gap 5 1an so véi TiO, tinh khiét hodc
BP tinh khiét. Do d6 trong nghién ctru ndy, ching t6i
st dung TiO, va BP nhu chat phu gla khoi mao phan
ung phan huy, két hop voi EVA dé phdi tron trong bao
bi LDPE va khdao sat sy phan huy ctia mang trong 3
thang phoi mau tu nhién.

Vat lieu va phuong phap nghién ciu
Vit ligu
Nhya LDPE (2426H- Lyondellbasell) c¢6 khdi

luong riéng d = 0,925 g/cm?, chi s6 chay (MI) 1a 1,9
g/10 phut, nhiét d§ gia cong nam trong khoang tur 160
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dén 200°C, duoc cung cap boi Cong ty TNHH A Chau
(Viét Nam). Nhua EVA c6 ham lugng vinyl acetat
18%, khdi lwong riéng d = 0,935 g/cm? va chi s6 chay
2,0 g/10 phut. TiO, (Ti-Pure®R902*, Dupont) véi do
tinh khiét 93%, leh thudc hat trung binh 0,405 pm,
khoang 90% c6 cau triic tinh thé & dang rutil. BP c6
dang ran mau tréng, d6 tinh khiét > 95%, nhiét do nong
chay tir 47 dén 49°C, nhiét do soi khoang 305°C, khi
lwong phan tir 1a 182,2 g, khdi lugng riéng khoang 1,11
g/cm? (Trung Quéc).

Phwong phdp tao miu

Téng hop phu gia quang héa: EVA va phu gia
quang hoéa (TiO, va BP) duoc pha tron trén may Haake
PolyDrive V01 nhiéu thanh phan ty 1¢ khic nhau sau
khi dugc sdy dén khdi luong khong ddi ¢ 60°C (bang
1). Tt ca cac thanh phan dugc tron 1an cting mot lic &
120°C véi toe d6 80 vong/phut trong 10 phut. Sau do,
hdn hop duge ép, cit thanh miéng nho (0,5-2 cm?) va
sdy kho & 60°C trong 24 gio.

Bang 1: thanh phan ty 1é ciia EVA, TiO, va BP trong hon hop

STT EVA (Wt%) | TiO,(Wt%) | BP(wt%) | TiO/BP
1 90 0 10
2 90 2,5 7.5 173
3 90 5 5 1/1
4 90 7.5 2,5 3/1
5 90 10 0

Tong hop mang LDPE chita phu gia: nhya LDPE
va hdn hop phu gia dugc sy kho ¢ 60°C dén khdi
lwong khong ddi trudce khi sir dung. Mang LDPE chta
hdn hop phu gia dugc tao thanh bing phuong phap din
thoi trong may tron Haake Rheomex PTW16 v6i thong
s6 (L/D = 25/1) ¢6 duong kinh 19 mm. Nhiét do trong
vung nap li¢u 1a 150°C; vung nén la 165°C, vung chay
la 175°C va vung dun 1a 190°C. 100 g LDPE s€ chua 5
g phu gia (ty 1¢ giita cac chat EVA, TiO, va BP trong
phu gia dugc thé hién trong bang 2), tat ca cac mang
thu duogc c6 do day khoang 25-40 pm va duogc luu trir

¢ nhiét do phong.

Bang 2: 1y Ié thanh phan ciia cdc chat phu gia trong mang LDPE

MAu

LDPE

EVA

TiO,

BP

TiO,/BP=3/1

TiO,/BP=1/1

TiO,/BP=1/3

P

100

ET

100

45

0,5

EB

100

45

0,5

4,5ET3

100

45

0,5

4,5ET2

100

45

0,5

4,5ETI

100

45

0,5

4ETI1

100

3,5ET1

100

35

36




Phuwong phap phén tich

Co 2 phuong phap khao sat sy phan huy cia mang,
thir nhét 1a cac mang duoc sir dung dé khao sat ty 1¢
ham lugng cua TiO, va BP trong LDPE, dugc tién
hanh phan huy trong may do 130 hoa thoi tiet Solarbox
1.500, str dung dén xenon 2.500 W véi cuong do sang
550 W/m? trong vung budc song 300-800 nm. Nhiét do
luon duoc duy tri ¢ 40°C va do am twong ddi 1a 60%.
Thtr hai 1a cac mang s€ duoc phoi ngoai troi tai Trung
tam KV thuat nhya - cao su va Pao tao quan ly nang
lwong TP H Chi Minh lién tuc trong 3 thang, nhiét do
trung binh khoang 25°C (dém) dén 38°C (ngay), d6 am
tuong ddi trung binh 60-80% (duoc do boi may do do
am va cam bién nhiét do). Mau duoc dat phoi dudi anh
nang theo chuan ASTM D1435-99, nghiéng 1 mét goc
45° so voi mat dat huéng vé phia tdy nam. Cac mau s&
dugc phan tich tinh chat co 1y sau mdi 4 tudn va xéac
dinh chi s6 CI sau mdi 2 tudn. Trudc khi xac dinh tinh
chat, mau mang duoc rira sach 3 1an trong nude cit va
sdy kho & 50°C dé loai bo bui ban ngoai troi.

Chi s6 CI 1a thong s6 thé hién kha nang hinh thanh
lién két C=0 trong cac nhom chuc este, lacton, xeton
va axit cacboxylic, 12 nhitng san pham cua qué trinh
phan hily mang polyme. Chi s6 CI dugc tinh theo cong
thirc sau [9].

EI — Axrar
Apies

Trong do: A, la do hap phu & bude s()ng 1,717
cm!, dac trung cho dao dong kéo cua lién két C=0;
A .12 do hép phu 0 budc song 1,464 cm™!, dac trung
cho dao dong cat kéo cia nhom -CH-.

Céc mang sau khi dugc phoi lao héa dugc xac dinh
céu trac thong qua FTIR, xac dinh sy thay doi cau triic
hinh thai bé mit bang quan sat anh SEM, tinh chét co
Iy dugc xac dinh thong qua do bén kéo va do gian dai,
xéac dinh tinh chat nhiét thong qua TGA va do két tinh
thong qua DSC.

Do két tinh cia cac mau mang dugc xac dinh thong
qua cong thuc:

f
= 100%

X =
© = AHf=

Trong d6: AHf 1a gia tri enthalpy ctia mau va AHf*
1a gia tri enthalpy nong chay ciia PE tinh khiét va co
gia tri bang 277,1 J/g [13].
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Két qua va thao luan

Anh hwong cua ty I¢ TiO, va BP lén sw phin huy
cua mang LDPE

Phé FTIR duoc st dung dé xac dinh cAu tric va
thanh phan cdc nhém chirc cia mang LDPE chira 5
phr hon hop ciia EVA va phu gia quang hoéa trudc va
sau khi 130 hoa 72 gid (hinh 1). Pic tinh phd co ban
cia LDPE gdm c6 ving phé chinh gdm pic dao dong
ctia nhom C-H & 2.800-2.900 cm’!, pic dao dong cat
kéo ctia nhém -CH,- ¢ 1,464 cm™ va dao dong clia day
-CH,- ¢ 722 cm’. Trong khi d6, dic tinh phé FTIR
ctia thanh phan nhém vinyl acetate c6 trong EVA dugc
thé hién & cac pic 1,740 cm™ (dao dong kéo gidn cua
nhom CO este), 1,242 cm! 1a dao dong kéo gian ddi
xtng cua nhom C-O-C va 1.021 em dac trung cho dao
dong kéo gidn bat dbi xtung ciia C-O-C duoc thé hién
trong hinh 1.

%T

45ET1

000 1750

5]

1500
m== 4EET1 Ko hia

- )
4000 3750 3500 3250 3000 2750 2500 2250 2000 1750 1500 1250 1000 7SO
em

Hinh 1: phé FTIR ciia mdu 4,5ET] truéc va sau khi bj ldo héa
trong méy Solarbox 1.500 trong 72 gic

Sau khi 130 hoa, ngoai nhiing pic can ban cia EVA
va LDPE néu trén, ph6 FTIR ctia mang con ¢ sy xuat
hién mot pic ¢ 1,717 ecm’!, day la pic dac trung cho
dao dong kéo gidn cia nhém C=0 trong xeton. Diéu
nay chimg t6 sau khi 1o hoa, mang da xuat hién thanh
phﬁn mdi la xeton hodac andehyt, mdt san phém cua
qua trinh phan huy quang hoa [16].

Déi véi 2 mau ET chi chira TiO, va EB chi chira
BP, mang chuira BP cho két qua tang chi s6 CO cao hon
mang chira TiO, dugc thé hién trong bang 3, ching to
hi€u qua oxy hoa cta BP t6t hon TiO,. Diéu nay dugc
giai thich la do TiO, dong vai tro chu y€u tao ra nhitng
goc tu do dau tién cho polyme (R*), khéi dau cho qua
trinh phan hity polyme. Céc gdc tu do nay sé& 1y H trén
mach cacbon chinh dé tao thanh géc tr do trén mach
chinh, két hop véi O, hinh thanh hydroperoxit, tiép tuc
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loai H,O hinh thanh céac xeton. Trong khi do, cac phan
tr BP hoat dong nhu mot chat hip thu ning lwong anh
sang & trang thai bén va tao thanh trang thai kich thich.
Nang lugng dugc luu trit trong trang thai kich thich c6
thé chuyén sang cac phan tir khac va tao nén phan tng
quang héa xa hon [13]. BP va din xuét cua n6 tuong
tac v6i anh sang théng qua co ché Norrish II (hinh
2). Co ché Norrish 11 chu yéu thuc hién duoc trén cac
keton ¢6 sin dé tao ra cac nhom chire chira CO khéc.

Norrish I

[0]

0
_CHzCHz_H_CHz CH,— —s —CH,CH,—{" + — CH, CH,

{ Norrish II 0
— CH; CH;— C—CH, CHy— —> —CHZCHZ—E—CH3 + CH,=CH,—

Hinh 2: co ché cdt mach xeton theo Norrish I va 11

Do d6 c6 thé dy doan rang, sy két hop giita TiO,
va BP s€ lam tang kha nang oxy quang hoda cua vat
lidu. Két qua thyc nghiém da ching minh dugc diéu
ndy, khi két hgp TiO, va BP & céc ty 1¢ khac nhau thi
d6 chénh léch chi s6 CO déu cao hon mang khong két
hop. Trong do, ty 1€ cua TiO, va BP la 1/3 trong mang
4,5ET1 cho két qua tang chi s6 CO cao nhét. CO cua
mau 4,5ET1 ting 33,07% so véi mang ET va ting
22,46% so voi mang EB (bang 3).

Bang 3: do chénh léch chi 56 CO cuia cac méu véi ty I¢ ham luong TiO,

va BP khac nhau
Miu ACO
ET 0,254
4,5ET1 0,338
4,5ET2 0,316
4,5ET3 0,312
EB 0,276

Tinh chit ciia mang LDPE chiva hén hop phu gia
EVA, TiO, va BP

Cdu triic mang LDPE va composite sau ldo héa:
hinh 3 (a) thé hién bé mit (SEM) cua mang 4,5ET1
trude 1ao hoa, nhan théy bé mit cua mang kha min va
khong thiy xuat hién khuyét tat & ca hai kich thudc 1
va 10 um. Nhung sau khi mang 4,5ET1 bi 1ao hoa thi
bé mit trd nén ghd ghé, rat nhiéu 16 hong, 16i 16m, c6
su tich tu cua hat TiO, va BP c6 kich thuéc 16n hon 1
um dién ra trén bé mit mang duoc thé hién trong hinh
3 (b). Piéu nay chung to, ciu triic cia mang di bi pha
huy, cac mach c6 sy phan huy dé tao nén bé mit ghd
ghé.
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Hinh 3: anh SEM ciia cac mang composite 4,5ET1 trudc phdn huy (a),
4,5ETI sau phan hiy (b), 4ETI sau phan huy (c) va 3,5ET1 sau phan huy
o kich thuoc 1 um (d)

Dbi vai cac hdn hop chira ham luong phu gia khac
nhau (t}"l‘ 1¢ khdi lwong ctua EVA so voi hon hop TiO,
va BP lan luot 1a 4,5/0,5; 4/1 va 3,5/1,5) tuong ung
véi mau 4,5; 4 va 3,5ET1 (hinh 3 a, b, c). Sau khi bi
lao hoa, cac mang c6 ham lugng phu gia cang cao thi
bé mit mang cang it khuyét tat, bé mit nhin hon va it
16 hong. Piéu nay chimg to, khi ting ham lugng phu
gia quang hoa s& lam giam hiéu suat khoi mao va anh
huong dén kha nang phan huy, din dén bé mit cua
mang tré nén nhan hon. Hon nita, su xuét hién cua cac
hat véi kich thude 16n 3-5 pum, co thé 1a do su tich tu
ctia cac phy gia con lai trong mang. Viéc phan bd déu
phu gia trong mang rat quan trong, cac phan tir s& phat
huy hét kha nang khoi mao khi ting dién tich tiép xuc
voi anh sang. Viéc tu lai cua cac phan tir s€ lam giam
sO lugng phan tir khoi mao hiéu qua. Nhu vay, két qua
SEM cho thdy mau 4,5ET1 phan hiy tot nhat.

Dé khang dinh vé ban chat sy phan huy ctia cic mau
mang, phd FTIR duoc sir dung dé xac dinh chi sé CO,
khao sat su xuat hién ciia cic nhém chirc xeton va este
(hinh 4). Két qua phd FTIR cho thay, mang LDPE hau
nhu khong c6 sy thay doi dang ké vé chi sé CO, trong
khi d6 cac mang composite con lai déu cé sy thay doi
1d rang vé chi s6 CO. Cac mau mang chi chira 1 loai
pl}u gia quang héa TiO, hozi’c BP déu c6 téc do thay
doi chi s0 CO nhu nhau. Két qua tuong tu dugc ghi
nhan cho 2 mang c¢6 chira chit quang héa TiO, va BP
¢ 2 ham lugng hon hop phu gia 1a 4,0 phr (4ET1) va
3,5 phr (3,5ET1). Mau mang LDPE chi chira 0,5 phr
chat quang hoa cho két qua tot nhat vé sy chénh léch
chi s6 CO va toc d6 ting dang ké chi s CO so voi



cac mau con lai. Sy phan bd phu gia quang hoa anh
huéng rat nhidu dén hiéu qua xtic tic quang hoa. Khi
tdng ham luong cua TiO, va BP, dong thoi gié}m hépl
luong cua EVA, lam giam kha nang phan tan dong déu
cé}c loai phu gia trong mang LDPE. TiO, va BP s§ bi
két tu trong EVA va su di chuyén ra khéi EVA dé ho
trg phan tmg khoi mao trong mang LDPE bi han ché.
Két qua trén cho thay, véi ty 1¢ ciia TiO, va BP it nhat
trong EVA cho kha nang phan huly cia mang LDPE
hiéu qua nhat.

0,7

0,6 -

0.5

0.4 |

Chi v6 CO (AIT1T/AL464)

i v6i cac miu phoi ty nhién ngoai troi, do bén
kéo va do gidn dai ctia cac mau LDPE va composite
déu c6 xu huéng giam manh sau thang thir 1 va giam
cham sau thang tht 2 (hinh 6). Tuy nhién, mau P
(LDPE tring) va ET (chita LDPE, EVA va TiO,) van
duy tri dugc do gian dai kha cao so vdi cac composite
con lai sau 1 thang phoi ngoai tro1 va dat gia tri tuong
duong sau thang thir 2. S6 liéu khong duoc ghi nhan
sau thang thtr 3 boi vi cac mau bi phan rd thanh nhiéu
manh nhé. Nhu vy, cac mau déu bi giam cép manh
sau 2 thang phoi ngoai troi.

Trong phan tich DSC, cac miu mang dugc quét
nhiét 2 lan tir 25°C dén 140°C. Két qua cho thay, hau
hét cdc mau bi 130 hoa co nhiét do néng chdy cao hon
s0 v6i cac mau khong bi 130 hoa (bang 4). Piéu nay
chtng t6 c6 sy thay doi vé cdu tric két tinh ciia mau
trudce va sau khi lao hoa.

Bdng 4: cdc gid tri nhiét g néng chay va dé két tinh ciia mang LDPE
va mang composite

Hinh 4: su thay d6i chi s6 CO ciia mang LDPE va mang composite
sau 3 thang ldo hoa

Tinh chat co Iy: cac mang sau khi thdi duoc luu trit
& phong thi nghiém & nhiét d6 30°C va do 4m tuong
d6i 30%. Sau 3 thang, tinh chét co 1y dugc khao sat dé
quan sat su thay doi tinh chat do bén kéo va do dan dai.
Két qua do co 1y trude va sau 3 thang duoc thé hién
trong hinh 5. Nhin chung, cadc mang trong qua trinh luu
trir van giit nguyén tinh chat, sy chénh léch cac gia tri
d6 gidn dai va d6 bén kéo déu khong dang ké, nhu vay
c4c mang van gilt nguyén tinh chit co 1y sau 3 thang
luu trir.

5 Ban diu Luu trit 3 thing

1

th

o}
v
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D din i %o

10
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Hinh 5: @6 bén kéo va dé gian dai ciia cdc mang LDPE trdng va composite
cua LDPE trude va sau khi luu trir trong phong thi nghiém

D bén kéo (Mpa)

Di din & %

] 1 2 i

Hinh 6: 6 bén kéo va dé gian dai ciia cdc mang LDPE trdng va composite
cua LDPE trude va sau khi ldo héa 2 thang ngoai troi
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. Quét nhi¢t lan 1 Quét nhiét lan 2
Mau | Thoi gian lao hoa (ngay)
T,00 | T,.00 |x(%) | T(O|T,,0 X%
P 0 104 111 |23,56| 104 110 | 24,90
90 106 11 | 27,26 105 12 |2504
- 0 106 109 |30,72 | 104 11| 3287
90 105 112 4330 | 105 112 39,50
B 0 106 111 |30,16 | 105 112|342
90 106 112 42,56 | 106 112 ]39,12
0 106 109 |36,62| 104 111 | 3785
4,5ET1
90 106 113 | 49,54 | 105 112 | 4352
SETI 0 106 109 | 31,51 | 104 111 | 3338
90 105 111 | 46,56 | 104 111 | 4023
1 1 9 104 11 1
3.5ET1 0 06 09 [3396 | 10 0 [355
90 105 112 | 4646 | 104 11 | 41,18

Déi v6i cac miu trude 130 héa, do két tinh cua lan
quét nhiét dau tién ludn thap hon 1an quét thir 2, mau
c6 thoi gian dé xay ra su tai sap xép lai cac mach trong
qua trinh ha nhiét 1an tht 1 1am ting do két tinh trong
lan quét thir 2. Nhung cac mau sau khi 130 héa thi co
biéu hién nguoc lai, do két tinh & 1an quét nhiét thir 2
ludn cao hon & lan quét nhiét dau tién. Do két tinh cua
mau bi 130 héa ludn 16n hon cac mau khong bi 130 hoa.
S& di nhu vay 1a vi & cac mau sau khi bi a0 hoa, ngoai
pha két tinh ciia LDPE ban dau, con c¢6 thém thanh
phan két tinh lai cua pha vo dinh hinh. C6 thé giai thich
1a do pha v6 dinh hinh xay ra su téi sap xép lai cia cac
mach ngan bi phan hity dé tao thanh cau trac két tinh
lam tang d6 két tinh so voi cac mau chua ldo hoa va da
¢ bao cao chimg minh riang kich thudc tinh thé ting
sau qua trinh tai sdp xép [17]. Diéu nay cho ta hiéu rd
hon vé co ché oxy hoa cua TiO, va BP, qua trinh cét



mach chu yéu xay ra trén pha dinh hinh, phan két tinh
clia cac mach ngan s& tré thanh pha vo dinh hinh tro
lai khi bi quét nhiét 1an 1 lam giam do két tinh ¢ 1an
quét nhiét thur 2.

Két qua TGA ciia mau 4,5ET1 trude ldo hoa xuét
hién mot budc phan hiy bit dau ¢ nhiét do 423,0°C,
cao hon 27,86°C so v&i mau sau ldo hoa, twong mg
v6i nhiét do phan huy manh nhét & 483,26°C, cao hon
18,61°C so v&i mau sau ldo hoa véi khbi lugng giam
98,85% (hinh 7). Vi TiO, bén nhiét va TiO, tuong tac
tot voi EVA nén lam tdng kha nang chiu nhiét cua

\
mang LDPE.
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Hinh 7: cdc dwong TGA ciia mau 4,5ET] trude va sau khi bi ldo héa

Mau sau 130 héa chi c6 mot bude phan hiy nhiét duy
nhit véi nhiét do bat dau ¢ 423°C va két thic & 500°C,
nhiét 6 dé mau phéan hity manh nhat & 464,65°C va do
giam khdi lugng trong giai doan nay 1a 100% (hinh 7).
C6 thé hiéu rang, ham lugng TiO, dugc st dung trong
qué trinh khoi mao phan Gng quang hoa dé cat cac
mach cacbon thanh nhitng manh nhé lam gidm nhiét
d6 phan huy cia mang LDPE. Két qua cho thay, nhiét
d6 bt dau phan huy va nhiét do phan hity manh nhat
ciia mang sau ldo hoéa luén nho hon mau khong bi 130
hoa, diéu nay phu hop véi gia thuyét hdn hop phu gia
quang hoa lam tang kha nang phan huy cua mang. Khi
mang bi 130 hoa s& giam kha nang bén nhiét do ciu trac
mach da bj cat ngén, dé phan huy hon & nhiét do cao.
Hon nita, trong mang polyme xudt hién cac nhom chirc
chtra oxy cang xuc tdic manh m€ qua trinh phan huy ¢
nhiét do6 cao [5, 13, 16].

Bdng 5: két qua tinh chat nhiét ciia mdu 4,5ET1 trudc va sau khi bi ldo héa

Maiu t pon (thiNg) | T, (°C) | T, (C) Khéi lwgng giam (%)
0 450,87 483,26 98,85
4,5ETI1
3 423,01 464,65 100
Két luan

Qua cac két qua phan tich hinh thai ciu tric mang
LDPE, tinh chat co 1y va nhiét cho thay, viéc st dung
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cac chit tro quang hoa hay oxy hoa di thuc day qua
trinh phan hay PE sau 3 thang phoi thir nghiém tu
nhién. Mang LDPE chua 4,5 phr EVA va 0,5 phr phy
gia quang hoa (ty 1€ Ti,O2 va BP t6i uu 1a 1/3) cho két
qua chi s6 CO cao nhat, xuc tién qua trinh phan hay
mang LDPE hiéu qua nhat. Két qua nghién ctru d3 mo
ra mot huéng di méi cho viée ché tao bao bi polyme
¢6 kha nang phan hiy va 1am co s& cho mot s nghién
ctru tiép theo & Viét Nam.
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Panh gia phong xa tu nhién va liéu chiéu ngoai
trén dia ban tinh Binh Duong

Trin Quéc Diing”
Trung tdm Hat nhan thanh phé"H6 Chi Minh
Vién Nang luong Nguyén tit Viét Nam

Ngay nhan bai 10.4.2015, ngay chuyén phan bién 20.4.2015, ngay nhan phan bién 27.5.2015, ngay chap nhan dang 1.6.2015

Bai bao trinh bay cac két qua nghién ciru vé phong xa tu nhién tai tinh Binh Duwong, bao g(‘3m viéc phan
tich, danh gia hién trang nén phong phéng xa trén co s& cic két qua cé dwoe qua xa trinh dwdng bd voi
2504 diém; phan tich hoat d9 ciia cac nhan phéng xa Z2Th, “K, 2Ra va '¥'Cs trong 247 miu dit dwoc thu
thap. Két qua cho thiy, trong 7 khu vuc khio sat thi Di An 1a khu vue ¢é gia tri suét lidu trung binh cao
nhit I 1,672 mSv/nim; Pha Gio va Dau Tiéng la khu vire 6 suit lidu trung binh thap nhat, lin hrot 1a
1,002 mSv/nam va 1,071 mSv/nam. Gia tri trung binh 1a 1,376 mSv/nam va dao dong trong khoang 0,148-
3,049 mSv/niam. Céc tinh toan di cho thiy, hoat dd trung binh theo trong s6 dan cw ddi voi cac nhan 22Th,
26Ra va “K lan lwot 12 37,77; 27,11 va 109,13 Bq/kg. Suit lidu hap thu trong khong khi ciia cic miu khao
sat co gia tri trong khoang 12,20-101,24 (nGy/h), gia tri trung binh 1a 37,71 (nGy/h).

Tir khéa: cdc nhin phéng xa, lidu chiéu ngoai, phin tich gamma, phéng xa tw nhién.

Chi sé phin logi 2.7

ASSESSMENT ON NATURAL RADIATION AND B3t vin &6

EXTERNAL RADIATION DOSES IN BINH DUONG
PROVINCE

Summary

This paper presents the results of studies on the natural radioactivity
in Binh Duong province, including the analysis and assessment on the
status of natural background radiation based on the data obtained
through the field measurements of 2504 points and the activity of the
radionuclides »*Th, “K, *?Ra, and'*’Cs in the 247 soil samples. The
results have shown that among seven surveyed areas, the Di An area
has the highest value of the average dose rate as 1.672 mSv/year; Phu
Giao and Dau Tieng areas have the lowest value of the average dose
rate as 1.002 mSv/year and 1.071 mSv/year respectively. The dose rate
of the whole province has the average value of 1.376 mSv/year and
ranges from 0.148 to 3.049 mSv/year. Calculations have shown that the
average values of the population weighted activities of **Th, *’Ra and
WK are 37.77; 27.11 and 109.13 Bq/kg respectively. Absorbed dose rates
are in the range of 12.20-101.24 (nGy/h) with the average value of 37.71
(nGy/h).

Keywords: external radiation doses, gamma analysis, natural radiation,
the natural radionuclides.

Classification number 2.7
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Khéo sat phong phong xa
ty nhién luon la mdt trong
nhitng huéng nghién clru moéi
truong dugc rat nhiéu nudc
trén thé giGi va cac to chuc
quéc té quan tam. Nhiéu két
qua khao sat vé phong xa tu
nhién trén toan thé gisi co
lién quan dén cac tia vii tru
va burc xa mat dat di duoc
trinh bay trong Béo cdo cua
UNSCEAR [1]. Hau hét cac
qudc gia trén thé gidi déu co
cac chuong trinh kiém soat
phong xa tu nhién va cac tram
quan trac phong xa dé kiém
soat hién trang phong xa theo
thoi gian.

Viéc danh gia, do dac
hién truong va xay dung ban
dd phong phong xa tu nhién
ngdy cang tré nén cip thiét.
Viéc nghién clru nay la mot
yéu cau bét buc ddi voi cac



nuée da, dang va s& phat trién nang lugng nguyén tir
vi myc dich hoa binh. Co quan Nang luong Nguyén tu
qudc té (IAEA) da 1ap nhitng chwong trinh hd trg k¥
thuat khi tién hanh viéc khao sat nén phong phong xa
trong moi truong cho cac nudce thanh vién, trong do co
Viét Nam.

Bai bao trinh bay cac két qua nghién ciru vé phong
phong xa tu nhién tai tinh Binh Duong, bao gdm viéc
phan tich, danh gia hién trang nén phong phong xa trén
co so cac két qua c6 dugc qua xa trinh dudng bod véi
2504 diém; phan tich hoat d6 ctia cac nhan phong xa
28, B2Th, “K, 22Ra, 3’Cs trong 247 mau d4t da duoc
thu thap; tinh toan suat liéu hip thu trong khong khi,
liéu hiéu dung hang nam, hoat d¢ Radi twvong duong va
chi sb nguy hiém hoat d6 chiéu xa ngoai; su dung cac
s liéu két hop vé6i cac phan mém chuyén dung dé mo
ta hién trang phong xa tuy nhién cua tinh Binh Duong
bang ban dd; so sanh, danh gia cac két qua cua ving
khao sat voi két qua ciia cac nghién ctru da cong bo.
Noi dung nghién ctiu

Xa trinh dwong bo

Xa trinh 1a phuong phap co ban nhiam danh gia lidu
chiéu ngoai trong khao sat phong phong xa tu nhién.
Nhin chung, xa trinh duong bd 1a mot ki thudt don
gian, nhanh va twong ddi thuan loi. Phuong phép nay
cho phép hinh dung mét cach khéi quat bt tranh vé
phong phong xa trong vung khao sat. Viéc hoach dinh
cac diém khao sat va do lidu phong xa dua trén co so
nhu sau: vach ludi do sao cho viéc xay dung ban dd
phong phong xa vira dam bao tinh khai quat cua mot
tinh, vira thé hién duoc dic thu cia cic ving, nhat 1a
nhitng noi di thuong phong xa. Bé danh gia anh huong
cua phong xa tu nhién dén dan cu, cac vung c6 mat do
dan cu cao dugc khao sat chi tiét hon, véi sb diém do
nhiéu hon, nham danh gi4 tic dong cua ching ddi véi
modi truong trén khia canh an toan buc xa cho nguoi
lao dong va dan cu quanh vung. Cac tryuc giao thong
chinh can duoc 1am diém tua cho viéc hoach dinh ludi
1ay mAu. Thanh phd Thit Dau M6t 1a trung tAm tinh ly,
noi c6 mat do dan cu cao va tap trung cc co quan dau
ndo cta tinh nén can duge khao sat chi tiét hon nhim
canh bao 6 nhiém va khuyén co cac dam bao an toan
btrc xa phong khi c¢6 sy ¢b nhiém xa.

Do truc tiép mirc phong xa méi truong chu yéu &
day 1a do suat licu bang cac thiét bi do xach tay. Cac
may do liéu duogc st dung d¢ do suat liéu bé mat viung
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khéo sat va két hop véi viéc do, ghi toa d ludi khao
sat. Cac thong s nay ding dé str dung trong hé thong
thong tin dia ly. Khoang cach do giira cac diém phu
thudc vao cac yéu t6 nhu: dia hinh, dia vat 1y, phan bd
dan cu, giao thong va muc dich cua viéc khao sat. DPbi
v6i khu vie bang phing, khoang cach giita cac diém
do theo ludi 1 50-100 m theo chiéu ngang va 100-200
m theo chiéu doc. Ddi véi khu vue doc va phuc tap
thi khoang cach cac diém do phu thudc nhiéu vao hé
thong giao thong.

Trong qua trinh do, may do liéu duge md lién tuc,
dé cach mat dat 1 m trong sudt thoi gian xa trinh. Khi
t6i diém can do thi ghi lién tiép 10 s6 do, mdi lan ghi
cach nhau 0,5 phut. Trong thoi gian do nay, toa do
diém do duoc ghi lai theo cac thong s6 tir vé tinh bang
may Scout M" GPS Trimble Navigation. Cac vi tri do
duogc danh dau trén cac ban do dia hinh ty 18 1:200 000
va ghi suét lidu trung binh trén ban dd v6i don vi do 1a
mR/h hodc puSv/h.

Khi gip cac sb6 do bét thuong thi vi tri do s& dugc
khdo sat k¥ hon, trong do ghi ty my nhat ky 190 trinh, do
k¥ thuat 47 bang cach khoét 156 va dit ca may do vao vi
tri can do sau 5 phut roi 14y ra va doc két qua.

Xdc dinh hoat djo phong xa

Cung v6i xa trinh dudng bo, cac mau dat duge thu
thap theo ludi dé phén tich phong xa trong phong thi
ngh1em nham xac dinh hoat &6 phong xa ctia cac dong
vi cAn quan tim. Mau duoc thu thap cung v6i qua trinh
do suét liéu hién truong. Cach thuc Iya chon va quy
trinh thu thap, xur Iy mau dugce tham khao tir cac tai
lidu [2, 3]. Pét duoc lay ¢ d6 sau khoang 30 cm bang
mot dung cu léy mau hinh tru c6 duong kinh bén trong
7 cm, khéi lugng khoang 1-2 kg tai mdi diém. Mau
dugc chua trong cac bao polyetylen va dugc danh ky
hi¢u theo ding véi vi tri do suit liéu tai hién truong.
Trong phong thi nghiém, cic mau duoc dé kho trong
khong khi va sau d6 duoc sdy kho ¢ nhiét 46 khoang
100°C. Tiép theo, cic mau duoc nghién va sang qua
mot ray ludi ¢ 16 nhod ¢& 1 mm dé loai bo soi ciing nhu
ré& cdy, 14 va rac. Trudc khi tién hanh do trén hé phd
ké gamma phong thap, miu dat duoc dung trong coc
dang hinh hoc Marinelli v&i khdi luong khoang 500 g
va dugc niém phong kin trong vong mot thang dé dat
duoc trang thai can bang phong xa cua hat nhan 2¢Ra
v6i san pham phan ra ctia né trong diy uranium.

bé xac dinh cac dong vi phéng xa c6 trong mau, hé
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pho ké gamma phong thap véi détecto HPGe tai Vién
Nghién ctru Hat nhan da duoc st dung [4]. Phd ning
luong cua cac nguyén to phong xa co trong mau sé ghi
nhén su c6 mat cua cac nguyén t6 dua trén nang luong
gamma dic trung cta ching. Cac nhan phong xa can
duoc phan tich trong cic mau méi trudng, cac dinh
gamma dac trung dugc li¢t ké trong bang 1.

Bang 1: cdc nhan phéng xa dwoe phan tich bang phé ké gamma phéng thap

A . Pong vi dung dé <
Nhin phong xa phan tich Ning lwgng gamma (keV)
214Pb 295,352
226 238 ’

Ra (PU) 2B 609

212Pp 239

22Th 20871 583

28Ac 911

WK WK 1461

B7Cs B7Cs 661

Mot tham sb quan trong khac cling can phai quan
tam 1a hoat d§ phong xa theo trong s6 dan cu. Cong

thirc tinh cho mot tinh 1a [5]:
7

P4
PWA=

7
2P
=1
Trong do, P, va A, la dan s6 va hoat d6 riéng trung
binh cua cac nhan phong xa tai vung tha i dugc dua ra
trong cOt 2, 3, 5 va 7 ¢ bang 2. Tinh Binh Duong dugc
lay theo 7 khu vuc lay mau.
Bang 2: cdc gia tri trung binh, cuc dai va cuc tiéu vé hoat do riéng

cia *°Ra, »°Th va *K cho cac dia phuong thudc tinh Binh Duong

Hoat dj phong xa (Bq/kg)
2]2’“] ZZﬁRa wK
Khu vire Din sb
Trung Khoang Trung Khoang Trung Khoang
binh (min-max) binh (min-max) binh (min-max)
) ® ) 0) 6 © 0 ®
Bén Cit 185000 | 3684 12,18-97,29 2387 8,87-45,19 78,20 7,0-478,91
Diu Tiéng 87000 2721 10,04-53,47 21,08 12,71-29,59 32,62 2,79-143.27
DiAn 119702 | 3282 15,05-55,60 2153 14,11-54 41 196,76 13,04-848,33
Phi Gido 73307 2938 18,27-42,03 2411 17,87-3441 2349 3,40-55,68
Tan Uyén 169309 | 3223 13,09-56,23 2815 13,62-46,67 102,79 731-437,86
Thudn An 137506 | 4538 12,87-77,36 3159 10,39-61,25 177,13 13,49-748.93
Th;/lgau 181587 | 49,85 9,41-107,66 29.89 6,20-6545 108,53 2,96-379,86
Tinh Binh 36,24 26,60 102,78
Duong 953411 30.9* 9,41-107,66 1838 6,22-6545 285° 7,0-748.93
Vigt Nam* 59.84% | 16,07-129,16* | 42,77% | 1502-121,58% | 41193* | 10,47-108539*
Thé gioi* 30* 35 400*

(%) Cdc 56 liéu dwoc cong bo trong cong trinh gan day [5]
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Ddnh gid sudt liéu hdp thu, hoat dp Radi twong
dwong va chi sé nguy hiém

Céc két qua phan tich hoat d6 riéng cua cac dong vi
phong xa 2°Ra, 22Th va “K duoc dung lam sb liéu dé
tinh toan cac dai lugng vat Iy danh gia mic nguy hiém
blrc xa nhu suét liéu hfip thu, liéu hiéu dung hang nam,
hoat d6 Radi twong twong va chi s6 nguy hiém hoat do
chiéu ngoai [5-7]. Céac két qua chi tiét cho timg mau da
duoc trinh bay tai [8].

Xdy dwng cdac bdan do phdn bo sudt liéu, chi so
nguy hiém

Dua trén cac sb liéu da do dac va tinh toan voi phén
mém ArcMap - Arclnfo 9.3 va ap dung phép ndi suy
(Interpolate) khong gian bang phuong phap nghich
dao trong sd khoang cach (Inverse Distance Weight -
IDW), cac ban dd vé mat do suat liéu phong phong
xa, liéu hiéu dung hang nam, chi ) nguy hiém birc
xa - tiéu chuan chau Au cho toan tinh Binh Duong di
duoc thiét lap.

Két qua va thao luan

Cac gia tri suét lieu trung binh, cuc dai va cuc tiéu
cho céc dia phuong duoc dua ra trong bang 2. Két qua
cho thdy, trong 7 khu vuc khao sat thi Di An 13 khu
vuc ¢6 gia tri suat lidu trung binh cao nhat 1a 1,672
mSv/ndm; khu vuc Phu Gido va Dau Tiéng cd suat
lidu trung binh thap nhét 1an lugt 1a 1,002 mSv/nim
va 1,071 mSv/nam. Gia tri trung binh toan tinh Binh
Duong 1a 1,376 mSv/nam va dao dong trong khodng
0,148+3,049 mSv/nam. Két qua thu dugc phu hop véi
gia tri suit liéu gamma bé mit khu vuc Nam B9 trude
day da khao sat l1a 1,498 mSv/nam [3, 9, 10]. Khi so
sanh véi suat licu gamma ciia khu vuc di thuong phong
xa nhu Ham Téan - Binh Thuén da khao sat [11, 12] voi
gi tri trung binh 13 2,961 mSv/nam thi sut liéu phong
xa trung binh ¢ tinh Binh Dwong nh6 hon 2 1an. Gia tri
cuc dai ciia mot sb vi tri & Binh Duong c6 gia tri cao
hon murc trung binh ctia khu vec Nam B0 nhu tai thanh
phé Thu Dau M6t 2,918 mSv/nam, khu vic Thuan An
2,787 mSv/mam, khu vuc Di An 2,961 mSv/nam, khu
vuc Bén Cat 3,049 mSv/nam. Cac két qua cho thay,
gi4 tri sudt lidu cia Binh Duong nam trong khoang
kha rong, tir 0,148 mSv/nam dén 3,049 mSv/nam. Tuy
nhién, so v&i toan Nam B9, gia tri trung binh sudt liéu
cua Binh Duong la nho hon.



Bang 3: sudt liéu trung binh, cuwc dai va cuc tiéu cho cdc dia phwong

thudc tinh Binh Duong

Dia phwong Cuec dai Cue tiéu Trung binh

Bén Cat 0,350 uSv/h 0,083 uSv/h 0,191 pSv/h
3,049 mSv/nam | 0,723 mSv/nam 1,664 mSv/nam

Di An 0,340 uSv/h 0,044 uSv/h 0,192 uSv/h
2,961 mSv/nam | 0,383 mSv/nam 1,672 mSv/nam

R 0,320 uSv/h 0,068 uSv/h 0,185 uSv/h
Thuan An 2,787 mSv/nam | 0,592 mSv/mam | 1,611 mSv/ndm

A . 0,217 uSv/h 0,077 uSv/h 0,128 uSv/h
Tan Uyén 1,890 mSv/nam | 0,671 mSv/nim | 1,115 mSv/nim

A ek 0,183 uSv/h 0,079 uSv/h 0,123 uSv/h
Dau Tieng 1,594 mSv/nam | 0,688 mSv/nam | 1,071 mSv/nam

P 0,197 uSv/h 0,061 uSv/h 0,115 puSv/h
Phi Gido 1,716 mSv/nam | 0,531 mSv/nam 1,002 mSv/nam

A N A 0,335 uSv/h 0,017 pSv/h 0,165 uSv/h
Thu DAuMt | 5 918 mSv/nam | 0,148 mSv/nam | 1,437 mSv/nam

Toan tinh 0,350 uSv/h 0,017 uSv/h 0,158 uSv/h
Binh Duong 3,049 mSv/nam | 0,148 mSv/nam 1,376 mSv/nam

Nam B 0,25 IJSV/}VI 0,10 uSv/hu 0,171 IJSV/}VI
2,19 mSv/mnam | 0,876 mSv/nam 1,498 mSv/nam

Céc gia tri cuc dai khong dot bién so cac khu vuc
di thuong phong xa nhu ¢ Ham Tan (Binh Thuén) 1é€n
dén 8,41 mSv/nam. Trong qua trinh khao sat, nhiing
gia tri nay khong tap trung tai mot khu vuc nhét dinh
ma bét gidp mot cach tinh cd. Nhu vdy c6 thé két luan
muc phong phong xa tu nhién ¢ Binh Duong la binh
thuong, khong co6 di thuong phong xa.

Xac dinh hoat do phong xa bang phd ké gamma
phong thap di cho ra cac két qua chi tiét vé hoat do
riéng cua **°Ra, *?Th, K [8]. Cac gia tri trung binh,
cuc dai va cuc tiéu cho cac dia phuong dugc dua ra
trong bang 2. Tir cac két qua thu duoc ¢ thé nhan thay,
hoat do riéng ciia cac dong vi *Ra, »2Th 1a kha phu
hop véi cac s6 lidu da duge cong bd gan day [5], con
hoat d cta K 1a cao hon. So sanh véi sb liéu trung
binh cho toan quéc, hoat do phong xa cua cac nguyén
t6 cAn quan tAm trén dia ban Binh Duong 13 thip hon
nhidu. Cu thé 13, hoat d6 riéng cua nguyén t Th
& Binh Duong chi bang 60%, cua *%Ra bang 62% va
“K bang 25% gia tri tuong Gmg trén toan lanh thd Viét
Nam. O déy ciing cin nhin manh thém 1, két qua cua
bao cdo gan day [5] cho tinh Binh Duong chi dua trén
4 mAu dat. So sanh véi cac gia tri trung binh cia thé
gidi thi hoat d6 phong xa ctia 2 nguyén t6 2Ra, 22Th ¢
tinh Binh Duong 1a twong duong, con hoat d6 cua K
thap hon nhiéu. Cac két qua phan tich ciing cho thay
hoat d6 cta '3Cs 14 rat thap.

Céc tinh toan da cho thdy, hoat d6 trung binh theo
trong s6 dan cu (PWA) cua tinh Binh Duong dbi véi
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cdc nhan 22Th, 2°Ra, va “K lan luot 1a 37,77; 27,11
va 109,13 Bg/kg. Hoat d¢ trung binh theo trong s6 dan
cu cho toan Viét Nam déi v6i cac nhan 22Th, 2Ra, va
“K 1an luot 1a 55,72; 39,34 va 386,61 Bq/kg [5]. So
v6i cac gia tri tuong tmg cho ca nudce, két qua nay cho
théy, gia tri hoat d¢ trung binh theo trong s6 dan cu dbi
v6i 22Th va 2Ra cia Binh Duong 13 thdp hon, con cuia
40K thi cao hon.

Két qua tinh toan ciing cho thiy, suat liéu hap thy
trong khong khi cua cac mau khao sat co gia tri ndm
trong khoang 12,20-101,24 (nGy/h), véi gia tri trung
binh 14 37,71 + 2,53 (nGy/h). Két qua nay thip hon gan
2 14n gia tri ctia toan 1anh thd Viét Nam vdéi gid tri trung
binh 1a 71,72 (nGy/h), khoang gia tri 1a 17,45-149,40
(nGy/h). Gia tri trung binh ciing thap hon gié tri trung
binh cua thé giéi 1a 57 (nGy/h) [13].

Céc gia trj trung binh va khoang gié tri suét lidu hap
thu, hoat d§ Radi twong duong va chi ) nguy hiém
duogc trinh bay trong bang 4.

Badng 4: cdc gid tri trung binh ciia sudt liéu hdp thy, hoat d¢ Radi twong dirong
va chi so nguy hiém (cdc so in nghiéng thé hién mién bién thién (min-max) cua gid tri)

Suitlibubdpthy | Libubifudung | Hoatdj Rai Chif nguy hiém bie xa
Khu vire N
’ (nGyh) hing nim twong dwong
1) (mSvinim) (By/kg) Tiéu chuin Tiéu chuin
@ @) @ chiu Au Thuy §i
(3) (6)
hiGi 012 0,03 619 0235 0,068
R NP 0,025-0,052 a8 | 016030 0,047-0,100
B i 3647 0045 8420 0295 0086
1209508 00IS0117 | 286320446 | 00980774 00290205
DT 2647 0033 §2,50 0217 0063
WL | 13004945 0.016-0,061 05-1380 | 01050402 0,030,117
o 1740 0,058 10942 0385 012
MMt | 3 4n 7 000114 | 31212445 | 01100756 00320219
_—_— %) 0,059 109.99 0391 0,14
i 1896-101.4 03004 | @m0 | 01550815 00450239
—_— 3589 0,04 82,15 0289 0,084
v 19,86-6039 004007 | 46191204 | 01590488 0,046:0,143
- 3947 0,049 89,56 0321 0,094
19.46-81,30 0060100 | 43RG | 01560657 0,046,193
LAl 0,046 86,53 0305 0,079
BnhDuong | 122MOLM | 0018014 | BEI | 00980815 00290239
76+ 64,58¢ 017¢
- 77 160,064 043¢
: 1745-149.40 40,68-341,15 011092

(*) Céc 56 liéu duoc cong bé trong cong trinh gan ddy [35]

D¢ c6 birc tranh tong quat va truc quan cac ban do veé

mat d§ suat liéu phong phong xa, liéu hi¢u dung hang

nam, chi so nguy hiém buc xa - tiéu chuan chau Au cho
toan tinh Binh Duong da duogc thiét 1ap (hinh 1-3).
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Hinh 3: ban do chi s6 nguy hiém bitc xa tinh Binh Durong

Két luan

Tur két qua xa trinh dudng bg, co thé dua ra mot sb
két luan nhu sau:

- Gi4 tri suét liéu trung binh toan tinh Binh Duong 1a
1,376 mSv/nam va dao dong trong khoang 0,148+3,049
mSv/nam. Gia tri nay gan bang gia tri sudt lidu gamma
bé mat khu viuc Nam B9 trudc ddy da khao sat 1a 1,498
mSv/nam.

- Cac két qua cho thdy, gia tri sut liéu cia Binh
Duong nam trong khodng kha rong, tir 0,148 mSv/nam
dén 3,049 mSv/nam.

- Gi4 tri suét liéu gamma trung binh cua tinh Binh
Duong thip hon gid tri trung binh cua thé gidi, nam
trong mirc an toan va khong c6 khu vyc di thuong
phong xa.

Tir két qua phan tich cdc mau dat, c6 thé rit ra mot
s0 két luan nhu sau:

- So sanh voi sb lidu trung binh cho toan quéc, hoat
d6 phong xa ciia cac nguyén t6 cAn quan tim trén dja
ban Binh Duong la thip hon nhiéu. So sanh vdi cac
gié tri trung binh cua thé gidi thi hoat d6 phong xa cua
2 nguyén té 22Th, 2°Ra cia tinh Binh Duong 14 tuong
duong, hoat d9 ctia “K thi thap hon nhiéu. Cac két qua



phan tich ciing cho thay hoat d6 cua '*’Cs 1a rat thap.
Két qua nay phan anh kha dung gia tri suat liu binh
thuong cua tinh Binh Duong ma may do liéu ghi nhan
duoc.

- Suét lidu hip thy trong khong khi cta cac mau
khao sat nay thap hon gan 2 lan gia tri trung binh cua
toan Viét Nam va ciing thip hon gia tri trung binh cua
thé gioi.

- Két qua vé& chi sb nguy hiém hoat do chiéu xa
ngoai theo hai tiéu chuin chau Au va Thuy Sy ciing
nho hon so vé&i quy dinh, cho thay khong co su nguy
hiém phéng xa nao ddi véi ngudi dan sinh sdng tai
Binh Duong.

Loi cam on

Cdc két qua nghién ciru dwoc thue hién trong khuén
khé @é tai cdp tinh Binh Duong, tdc gid chan thanh
cam Ban gidm doc, cdc phong ban chirc nang ciia S6
KH&CN Binh Dvong da quan tam, giup do va tao cdc
diéu kién thudn loi trong qua trinh thuc hién dé tai.
Tac gia cam on ThS Ngo Van Dinh (So KH&CN Binh
Duong) da nhiét tinh giup do trong viéc xdy dung ban
do; cam on TS Phan Son Hdi (Vién Nghién ciru Hat
nhan) da giup da trong viéc phan tich hoat dé phong
xa trong cdc mau; cam on mot s6 dong nghzep va sinh
vién da déng gop trong viéc thu thdp mau ddit va xa
trinh.
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Nghién ctiu mét sé giai phap ki thuat tach pha nham hoan thién
quy trinh tach dau dua tinh khiét bang cdng nghé khéng gia nhiét

Nguyén Phwong'", Pham Hwong Son’, Hoang Vin Tuén'
Nguyén Trinh Hoang Anh', Bui Xuan Phwong', Ma Thi Bich Thao'
Pham Tuan Pat' Nguyén Thanh Hao? Hoang Thi Hwong?
'Vién Ung dung Cong nghé
?Hoc vién Néng nghiép Viét Nam
'Truong Cao ding Su pham Ha Giang
Ngay nhan bai 24.8.2015, ngay chuyén phan bién 1.9.2015, ngay nhan phan bién 2.10.2015, ngay chdp nhan ding 12.10.2015

Trong nghién ctiru nay, sira dira thu dwgc sau khi ep cuii dira twoi tir qua dira sé dwgc tich pha diu trén
thiét bi ly tAm 3 pha. Anh hwéng cia cac thong ) gom do hoa loang caa dich sira, nhlet do dich sira trudc
khi ly tam, toc dd vong quay ly tim da dwgc xem xét dén. Két qua cho thay, cac thong 50 ky thuét cia qua
trinh tach pha néu trén c6 tac dong truc tlep dén ty 1€ thu hdi dau, dac biét 1a ham am cua diu. Theo do,
dich sira dira dwgc pha loding 1,5 Ian, sau d6 diéu chinh t6i nhi¢t o 45°C rdi cho qua thiét b ly tam lan 1
voi toe d 15.000 V/ph 14n 2 13 21.000 v/ph va lan 3 14 24.000 v/ph sé thu dwgc diu dira. Ty 1¢ thu hdi dau
dat 99,92%, ham 4m ciia dau dat 0,08%. Dau dira thu dwoc sau 3 lan ly tam dwgre loai nuéc trén thiét bi
¢6 chan khong, & do chan khéng 40 mbar, thoi gian 13 phut, nhiét do 50°C, sau khi lgc chan khong thu
dwogc diu dira tinh khiét (VCO) c6 chit lwong twong dwong véi tiéu chuén cia Hiép hdi dira chiu A - Thai

Binh Dwong (APCC).

Tir khéa: diu diva tinh khiét, ly tam 3 pha, qud dira, siva dira.

Chi sé phén loai 2.8

DPat van de

Trong cac dong san pham ché bién tir qua dira, dau
dira 1a mot trong nhitng san phiam duoc san xuét va
Iru thong kha pho bién trén thi truong. Cong nghé san
xuét dau dira hién nay & Viét Nam chu yéu di tir ngudn
nguyén liéu cui dira kho theo mét s6 phuong phéap khac
nhau nhu ép bién, ép truc hay ép thuy lyc. Sau qua trinh
tinh ché, loai mau va khir mui (qué trinh RBD) s& thu
dugc dau dura thanh pham. Trong qua trinh RBD, viéc
xtr 1y nhiét ¢ nhiét d6 cao (trén 200°C) da lam mat di
mot lugng dang ké thanh phan dinh dudng co trong dau
nhu cac loai vitamin, axit béo (lauric, palmitic, oleic...).
Dau dira thanh pham c6 mau vang sang, khong mui, dé
bi 6xy hoa nén gia tri gia ting ctia san pham khong cao,
kha nang tiéu thu han ché, chu yéu dung dé ndu an.

Ngay nay, vdi su phat trién cua khoa hoc va cong
nghé di tao ra nhiéu cai tién trong cong nghé chiét tich
dau dura theo huong khong st dung nhiét hoac sir dung
& giai nhiét do thap dé giir duoc gia tri dinh dudng cua
dau dira. Theo do, dau dira duge tach tryc tiép tir cui
dira say kho (say o nhiét do thap) va duoc ép ¢ ap sut
thap hoic 6 thé tach truc t1ep tu cui dua tuoi, qua qua

*Tac gia chinh: tsphuong65@yahoo.com.vn
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trinh: nghién, ép, ly tam (cong nghé khong gia nhiét).
Dau dira duoc san xuét theo cong nghé nay dugc goi
1a dau dira nguyén chét hay dau dira tinh khiét (VCO)
[1]. Cong nghé san xuit VCO theo phufo*ng phap khéng
gla nhiét d3 va dang dugc ap dung phd bién tai nhidu
qudc gia c6 san lwong dau dura 16n trén thé giéi nhu
Philippine, Indonesia...

Céc cong trinh nghién ctru khoa hoc d khing dinh,
VCO rét giau axit béo co khdi lugng phan tir trung
binh, dién hinh 14 axit lauric va 1a ngudn cung cap doi
dao nhiéu loai khoang chét, vitamin, cac cht chong
oxy hoéa [2]... Trong cac axit béo c6 trong VCO, axit
lauric chiém hon 50%, ¢ chét lugng twong dwong véi
sita me nén c6 kha nang hap thu va ting cudng hé mién
dich cao. Khi véao co thé, axit lauric dugc chuyén hoa
thanh monolaurrin c6 tac dung chéng mot sb loai virus
nhu SARS va HIV [3].

Trong san xuit VCO bang cong nghe khong gia
nhiét, cong doan tach pha (pha nudc, pha dau, pha rén)
co vai tro rat quan trong, quyét dinh téi chat lugng
va hiéu suit thu nhan dau dura, do vay, muc dich cua
nghién ctru nay nham dénh gia anh hudng cia cac yéu



A STUDY ON NON-THERMAL
PROCESSING TECHNOLOGY FOR
OBTAINING VIRGIN COCONUT OIL
(VCO) USING PHASE SEPARATION
TECHNIQUE

Summary

In this study, coconut milk was obtained by
pressing fresh copra from Cocos Nucifera L.
The coconut milk will be extracted by three-
phase centrifuge. The influencing parameters
including diluting the milk, the milk temperature
before centrifugation, and centrifugation speed
were considered. The result indicates that the
specifications of the above phase separation
process can directly impact the rate of oil
recovery, especially the moisture of oil content.
The coconut milk was diluted 1.5 times, adjusted
temperature to 45°C, and then passed through
centrifuges in three times with different rotation
speeds: the first time with 15,000 rpm, 21,000
rpm in the second time, and 24,000 rpm in the
third time when coconut oil would be gained.
Oil recovery ratio reached 99.92%; moisture
content of oil reached 0.08%. Coconut oil that
obtained after three-time centrifugation was
removed water by vacuum filtration equipment
with vacuum 40 mbar, in 13 minutes, at 50°C.
As a result of vacuum filtration, virgin coconut
oil (VCQO) was obtained with equivalent quality
standards of APCC.

Keywords: coconut milk, cocos nucifera L, virgin
coconut o0il, 3-phase centrifual device.

Classification number 2.8

t6 trong giai doan tach pha trén thiét bi ly tdm 3 pha
dé vira thu hdi duoc lugng dau 16, vira dam bao dau
dtra c6 chat lugng dat dugc theo tiéu chuan cua APCC.

Vat lieu va phuong phap nghién ciau

Vit liéu

Chon gibéng dira ta trong tai Bén Tre, tudi qua 11-12
thang tudi, thoi gian luu trir khong qua 15 ngay sau khi
thu hai. Dura nguyén liéu dugc tach bé xo, gdo thu com

dura, com dura duoc loai bd vé nau, tiép theo la cac qua
trinh: rua, badm, nghién tho, nghién min, sau do cho

TAP CHI

SRR |y oy 12

qua may ép truc xoan dé thu dich sita dira. Dich sita
dira duoc loc qua ludi loc co kich thude 16 ludi 125
mesh dé thu dich sira dira tinh (ham lugng chat béo
22%) su dung cho nghién curu.

Phuwong phap nghién ciru

Phuwong phap cong nghé: dich stra dura tinh dugc
tach pha (pha dau, pha nudc va pha rén) thyc hién 3
lan trén thiét bi ly tim 3 pha siéu toc dang 6ng GF75
(Trung Qubc). Téc dd ly tim duoc kiém soat qua thiét
bi bién tin ACS355 (Anh). Dau dira thu duoc sau 3 lan
ly tam dugc loai nude (bai khi) trén thiét bi ¢6 chan
khong Heidolph (Puc), qua qua trinh loc chan khong
thu VCO.

Phuong phdp héa Iy: xac dinh ty 16 thu hdi dau dura
[4]: ty 1& thu hdi dau (Y,) dugc tinh bing % luong dau
(pha long nhe) thu duogc sau khi tach pha so véi khbi
luong nguyén lidu dua vao tach, dugc tinh bang cong
thtrc:

Y, =M /M _x100%
Trong do: M_ la khéi lwong pha dau thu duogc (kg),
M 1a khéi lugng nguyén lidu (kg).

Xéc dinh hiéu suét thu hoi dau dura [4]: hiéu suét
thu hoi dau R tinh bang % lugng dau thu dugc so voi
ham lIugng dau co trong stta dira, dugc tinh theo cong
thuc:

YO LO
0

m

R (%) =

Trong do: L 1a ham luong chat béo trong pha dau,
O, la ham lugong dau trong sita dura.

Xéc dinh ham 4m cua dau dira theo phuong phap
AOAC (1997) [5]; xac dinh ham luong dau c6 trong
stra dura theo phuong phap cua Gerber [5]. Xac dinh
ham luong cac axit béo trong dau dira bing phuong
phap sic ky khi ghép khdi phdé (GCMS) [6]. Xéac dinh
céc chi tiéu hoa 1y ctia VCO: hop chat d& bay hoi (%),
ty trong twong dbi, chi sb khuc xa ¢ 40°C... theo cac
TCVN.

Céc sb lieu duoc xur 1y théng ké trén phin mém
GraphPad Prism 5.0.

Két qua va ban luan

Anh hwéng ciia dp hoa loang dén hi¢u qua tich
ly tam

Trong nghién ctru nay, dich stra dira dugc hoa loang

48



& cac muc khac nhau (D = 0; 1,25; 1,5), sau do tién
hanh ly tim tach dau & toc do 21.000 vong/phit. Két
qua phan tich cac chi s cia dau thu duge & cac do
hoa lodng khac nhau cho thay, cang ting d6 hoa lodng
thi ty 18 thu hdi pha dau cang giam di, dong thoi ham
lwong nudce trong dau ciing giam (bang 1).

Bang 1: anh huong ciia dg hoa loang sita diva doi véi hiéu qua tach ly tam

P9 hoa lodng (Iin)
Chi tiéu
0 1,25 L5
Khdi luvong thu hdi pha dau (kg) 8,18 7,40 5,10
Khéi luong thu hdi pha nuée (kg) 10,06 16,70 24,00
Ty 1& thu hdi pha dau (%) 42,82 30,70 17,54
Ty 1& thu hdi pha nudc (%) 52,68 65,70 79,46
Ham luong dau trong nudc O, (%) 11,43 4,20 2,38
Ham luong nudce trong dau W, (%) 62,21 51,14 26,40
That thoat dau vao nudc = dxe (%) 6,02 2,76 1,89

Khi hoa lodng 1,5 14an thi ham lugng nuéc trong pha
dau giam xuéng chi con 26,4%, ham lugng dau trong
pha nudc giam xudng con rét it, chi 1a 2,38%, kha thap
néu so sanh voi khong hoa loang 1a 11,43%.

Néu nhan ham luong dau trong nude véi ty 18 thu
hoi pha nudc thi dugc tong lwong dau con sot lai trong
pha nudc, khdi luong niy cang it thi hiéu qua tach
cang cao. Két qua o bang 1 ciing cho thdy diéu do.
Sau khi tach pha sira dira c6 d6 hoa loang 1,5 phan diu
chtra trong pha nudc khong con duge thu hdi nira (xem
nhu thit thoat) chi chiém 1,89% tong lwong dau trong
nguyén liéu dira, ty 18 nay c6 thé chap nhan dugc vé y
nghia kinh té.

Anh hwéng ciia nhigt dp déi véi higu qud tich ly
tim

Ngoai viéc hoa loang, nhiét do cling c6 anh hudng
khong nho dén dd nhot sita dira. Nhiét do cua sita dira
vao thoi diém ly tdm phy thudc vao nhiéu yéu té nhu
sinh ra do qua trinh ép tao ra, anh hudng cua thoi gian
cho tu khi ép xong dén khi ly tdm, dac bi¢t l1a nhiét do
va ty 1& ciia nudc hoa lodng... Anh hudng cua nhiét do
d6i voi hidu qua tach ly tim dugc chi ra trong bang 2.

Bdng 2: dnh hudéng ciia nhiét dj doi véi hiéu sudt tach Iy tam

Nhiét dg sira dira lac ly tim (°C)
Chi tiéu
25 30 35 40 45
Ty 1¢ thu hoi pha dau Y, (%) 17,54 | 1536 | 14,53 | 14,09 | 1398
Ham lugng nude trong diu W, (%) 35,82 17,13 8,33 4,16 2,50
Ham luong dau trong nuge O (%) 447 2,54 1,79 1,57 1,41
TAP CHI
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Trong nghién clru nay, nhiét do cua sira dira dugc
khéng ché bang nhiét d cua nude hoa lodng, cho phép
sai s6 +1°C dé phu hop véi diéu kién san xuat sau nay.
Céc khoang nhiét o dugc xac dinh & muc 25°C, 30°C,
35°C, 40°C va 45°C.

Két qua trong bang 2 cho thiy, khi ting nhiét do,
dd nhot cua stra dua giam di, do do tdc do tach tang
1én, hiéu qua tach ciing tang 1én. Diéu nay thé hién rd
¢ ham luong nudc trong dau (W) giam di r0 rét. Mat
khac, khong thiy ty 18 thu hoi pha dau (pha long nhe, 1
trong 2 pha do may ly tdm tach ra) tdng Ién ma ngugc
lai giam di, d6 1a do ham luong nuéc trong pha dau
giam qué 16n, kéo theo sy giam thé tich ctia ca pha.
Pong thoi v6i viée giam ham lwong nude trong dau
(pha long nhe) W, ham luong dau trong pha nudc (pha
long ndng) O, cling giam theo.

Khi ham lugng nudc trong pha 1dng nhe giam
xudng dudi 1%, ham luong nude trong dau khong con
anh huong dén khdi luong cua pha, ty 1& thu hdi cua
pha dau thuc su tré thanh hiéu sut tach dau cua thiét
bi (Y), chi s6 nay s& mang mot ¥ nghia khac. Nhiét do
thich hgp cho ly tam sira dura 1a 45°C. Qua 55°C, mdt
s6 hoat chat ctia san phdm c6 nguy co bi bién tinh, anh
huéng dén gié tri ciia VCO.

Anh hwéng ciia téc dp quay dén hiéu qud tach ly
tam lin 1

Téc @6 ly tam khao sat tir 9.000 dén 21.000 v/ph.
MJi lan ly tam 30 lit stra dira c6 do hoa loang 1,5 lan,
nhiét do ¢ 45°C. Két qua thi nghiém duoc dbi chiéu
v6i cac chi tiéu ning suit va chat lugng, trinh bay &
bang 3.

Bdng 3: anh huéng cia téc A quay doi véi hiéu qua tach ly tam lan 1

Téc do quay ly tam (v/ph)

Chi tiéu

9.000 | 12.000 | 15.000 | 18.000 | 21.000

Ty 1¢ thu hoi pha déu Y, (%) 949 | 1322 | 1473 | 14,56 13,99

Ham lugng nudc trong dau W (%) 16,40 492 2,55 2,53 2,50

Ham lugng diu trong nude O, (%) 7,85 2,66 0,55 0,74 1,40

Chét luong cia pha dau (pha long nhe) phy thudc
rat nhiéu vao ham luong nude chira trong du W. Ty
1¢ thu hoi pha 16ng nhe (dau) ting 1én theo chiéu ting
ctia toc do ly tim; sau méde 15.000 v/ph thi giam xudng.
Ham luong nudc trong pha 1ong nhe va dau trong pha
long nang giam di theo chiéu ting cua toc do ly tim,
nhung khi tbe d6 ly tdm ting dén mot mirc ndo d6 (qua
15.000 v/ph) thi cho hi¢u qua nguogc lai. Ham lugng



nude trong pha 1ong nhe tiép tuc giam nhe nhung ham
luong dau trong pha 1ong ning ting 1én, bai vi khi pha
dau d3 dat duoc néng do cao (chiém trén 97%, nudc
chi con duéi 2,55%) thi dau bi luc ly tim day vao pha
nudc, ton that dau ting 1én, c6 nghia la hiéu qua tach
tir sau 15.000 v/ph giam di. Diéu nay ciing giai thich vi
sao ty 1& thu hdi pha dau giam di. Piéu quan trong nht
1a ham luong nudc trong pha dau xudng dén mirc chap
nhan dugc cho dot ly tdm dau tién, tir 2,50 dén 2,55%,
khi tdc d6 quay ly tam dat va vurgt ngudng 15.000 v/ph.
Vi vay, mau ti wu 14 ly tAm sita dira hoa lodng 1,5 lan
bé'mg nuoc nong dé diéu chinh nhiét d6 vé 45°C, dua
sang ly tim ngay v&i toc do quay thich hop 1a 15.000
v/ph, ap dung cho may ly tim cao tbc dang 6ng c6 ban
kinh réto 1a 75 mm.

Anh hwéng ciia téc dp quay dén hidu qud tach ly
tim lin 2

Sau ly tdm lan 1, ham luong nudc trong dau van
con kha cao (2,55%) va chua dat dugc tiéu chuin
ciia APCC vé VCO (ham luong nude bang hodc dudi
0,1%), do vay can phai ly tim lan 2 dé loai nudc. Trong
ly tam 1an 2, toc d6 quay ciia may duoc diéu chinh dat
5 murc tir 12.000 v/ph dén 24.000 v/ph.

Anh hudng cua tde do ly tam dén ham am va hiéu
suat thu hdi dau dugc trinh bay trong bang 4.

Bang 4: anh hudng cia téc ly tam doi véi ‘ham Gm va hiéu sudt thu hoi dau
sau ly tam lan 2

Téc dj quay ly tim (v/ph)

Chi tiéu
12000 | 15.000 | 18.000 | 21.000 | 24.000
Ham lung nuéc trong dau W, (%) 0,34 0,23 017 | 0,12 0,12
Ham lugng dau trong nude O (%) 15,46 8,66 442 243 1,63
Ty 1¢ thu hoi pha dau Y, (%) 9689 | 9696 | 9701 | 97,03 | 97,04

Ham luong chdt béo trong pha diu L, (%) | 99,66 99,77 99,83 99,87 99,88

Hiéu sut thu hdi déu dot 2 R, (%) 96,56 | 96,74 | 96,85 | 9690 | 96,92
Higu sudt thu hoi dau ca 2 dot R (%) 93,65 | 93,83 | 93,93 | 93,99 | 94,01
Ham lugng chét béo sau 2 dot tach 20,79 20,83 20,85 20,87 20,87

Bang 4 cho thay, du ting toc d6 ly tim dén cuc dai
theo niang suét cia may thi ham dm trong dau chi dat
bang 0,12% 1a thap nhét va gan dat mirc tiéu chuan cua
APCC. Mit khac, ¢ thé thiy rang, toc do quay ly tim
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cang cao thi hiéu suat thu hdi dau cang cao. Nhung khi
toc do 1én t6i 21.000 va 24.000 v/ph thi chénh léch 1a
khong dang ké. Do vay, toc do quay ly tam thich hop
cho ly tim 1an 2 dugc xéac dinh 1a 21.000 v/ph.

Anh hwéng cia toc dp quay dén higu qud tich ly
tim lin 3

Twong ty nhu ly tdm 1an 1, sau ly tim lan 2 du sir
dung toc do quay dat ngudng cuc dai theo cong suat
may nhung ham 4m cua dau van chua dat duoc theo
tiéu chuan cia APCC, ty 18 thu hdi dau van con & mirc
can cai thién. Do vdy, trong thi nghiém nay, cic thong
s6 thi nghiém van dugc thuc hién twong ty nhu cong
doan ly tAm 1an 2. Két qua chi ra trong bang 5.

Bang 5: dnh huong ciia toc dp quay ly tam doi véi ham am pha dau (VCO)
sau ly tam lan 3

Tée dp quay ly tim (v/ph)
Chi tiéu
12.000 | 15.000 | 18.000 | 21.000 | 24.000
Ham am trong pha dau W, (%) 0,099 | 0,090 | 0084 | 0081 | 0,080
Ham lwong déu trong phanuée O (%) | 87,50 | 75,00 | 64,00 | 57,78 | 50,00
Ty 1¢ thu héi dau Y, (%) 99,84 | 99,88 | 9990 | 9991 | 99,92

Két qua chi ra trong bang 5 cho thay, ham am cua
VCO giam dan theo chiéu ting cta toc do quay ly tam,
ban dau giam dang ké nhung dén cudi giam rat it, cudi
cling da dat mirc 0,08%. Pong thoi véi vie giam ham
am trong pha dau, ham luong dau trong pha nude ciing
giam manh, ching té hi¢u qua tach rat tot. Nhu vay,
sau dot ly tdm tach pha thir 3, ham am cua VCO da
duogc giam xuéng con 0,08%, dudi muc tiéu chuin
ctia APCC. Véi ham 4m nay, VCO da dat téi do “tinh
khiét” nhu cac loai san pham tuong ty trén thi truong
thé giéi. Vi luc tach ciia may ly tam & téc do 24.000
v/ph, thu hoi dau dugc dén 99,92%, phan nudc thai di
rit nho, khong dang ké.

Ddnh gid chit lwong ciia VCO

Dau dira thu duge sau 3 lan ly tam duoc loai nudc
(bai khi) trén thiét bi co chan khong, & d6 chan khong
40 mbar, thoi gian 13 phut, nhiét d¢ 50°C, sau khi loc
chan khong thu dwoc VCO. Két qua phan tich cac
chi tiéu hoa 1y, thanh phan céc axit béo danh gia chat
luong cua VCO so sanh voi danh gia chat lugng VCO
theo tidu chuan ciia APCC va Philippine duoc trinh
bay trong bang 6.



Bang 6: so sanh danh gid chdt liwgng ciia VCO

) Theo Theo

T Tén chi tiéu (I]<I]é: cltlllfgn c;ijgn
APCC[7] Philipine [8]

I Thanh phin hod Iy ciia VCO
1 Do 4m (%) 0,08 Max 0,1 <0,1
2 Hop chét dé bay hoi (%) 0,15 Max 0,2 0,12-0,20
3 Axit béo tw do (%) 0,13 Max 0,2 0,2
4 Chi s6 peroxyt (meq/kg) 0,7 Max 3,0 Max 3,0
5 Ty trong tuong abi 0918 0,915-0,920
6 Chi s6 khiic xa ¢ 40°C 14486 | 1.448-1.4492
7 Tap chét khong tan (%) 0,04 Max 0,05
8 D) xa phong hoa 250 250-260
9 Chi s6 Tot 8,3 41-11
10 ;’(/;lglafuzl:lagt khong xa phong hoa boi 032 0205
11 Trong luong riéng 0,916 0,915-0,920
12| Chisb polenske 11 13
n Ham lwgng cdc axit béo trong VCO
1 Axit Caproic (C6:0) 03 0,10-0,95 0,1-0,7
2 Axit Caprylic (C8:0) 4,58 4,0-10,0 4,0-10,0
3 Axit Capric (C10:0) 6,90 4,0-8,0 4,0-8,0
4 Axit Lauric (C12:0) 52,72 45,0-56,0 45,1-56,0
5 Axit Myristic (C14:0) 18,46 16,0-21,0 16,0-21,0
6 Axit Palmitic (C16:0) 8,06 7,5-10,2 7,5-10,2
7 Axit Stearic (C18:0) 2,46 2,0-4,0 2,0-5,0
8 Axit Oleic (C18:1) 5,51 4,5-10,0 5,0-10,0
9 Axit Linoleic (C18:2) 1,01 0,7-2,5 1,0-2,5

Tir két qua bang 6 cho thay, cac chi tiéu: d6 4m, hop
chat d& bay hoi, axit béo tu do, chi s6 peroxyt déu thap
hon va trong khoang cho phép cua APCC.

Céc chi tiéu khac: ty trong twong dbi, chi s6 khuc
xa ¢ 40°C, tap chét khong tan, d xa phong hoa, chi )
Iot, % céac chat khong xa phong héa bai khéi lugng,
trong luong riéng, chi s polenske nam trong khoang
cho phép cua APCC, tiéu chuan cua Philippine khong
c6 quy dinh nay.

Ham lugng cac axit béo co trong VCO thu duogc
tuong duong voi ham lugng cac axit béo theo tiéu
chuan cuia APCC va Philippine.

Hién nay chung ta chua c6 tiéu chuan (TCVN) cu
thé nao danh gia chat luong cho VCO. Trén co s so
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sanh cac chi tiéu hoa ly cua VCO thu dugc qua nghién
ctru, tham khao TCVN 7597:2007 [9], thong qua tai
liéu va danh gia mot sb chi tiéu hoa Iy ciia VCO theo
cac quy dinh ctia APCC va Philippine, két qua cho
thay, cac chi tiéu hoa Iy ciia VCO nghién ctru co chat
luong twong dwong vdi theo tiéu chudn cia APCC va
Philippine.

Két luan

Téng hop cac nghién ctru cho thay, st dung k§ thuat
tach pha dau trén thiét bi ly tim 3 pha c6 anh huong rat
16n t6i chét lugng cta dau dira. Trong cac thong sb k¥
thuat clia qua trinh tach pha, toc d¢ quay ly tim tac dong
tryc tiép dén ty 18 thu hoi dau, ddc biét 1a ham am cua
dau. Két qua chi ra r?mg, sau khi dich stra dira duoc hoa
loang ¢ muc 1,5 lan, nhiét do cua dich sau hoa loang
dugc diéu chinh t6i 45°C, sau d6 cho qua may ly tam sir
dung toc d6 quay ly tdm lan 1 & mirc 15.000 v/ph, 1an 2
& muc 21.000 v/ph, 1an 3 & mic 24.000 v/ph cho ty 1&
thu hoi dau dat & mirc cao nhat, dat 99,92%, ham 4m
ctia dau chi con 0,08%. Két qua phan tich cho thiy, cac
chi tiéu hoa 1y ctia VCO nghién ciru dat theo tiéu chuan
cua APCC va Philippine.
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Nghién ciiu tao ché& pham nano vang/carboxymethyl chitosan
bang k{ thuat bic xa (ing dung l1am chéat chéng oxy hoa

Lé Quang Luan", Nguyén Thanh Long?, Nguyén Hai Nam?®, P Thi Phuong Linh*
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Cac ché pham vang nano c6 kich thuéc 5 2; 6,7 va 7,3 nm duogc tao ra bang phuong phap chiéu xa tia
gamma cac dung dlch Au** (HauCl,) ¢6 nong do twong wng l1a 0,25; 0,5 va ImM sir dung carboxymethyl
chitosan lam chit 6n dinh. Cac dac trung quang hoc va kich thwéce hat cia ché pham vang nano dwgc
xac dinh bing phwong phap do phé UV-Vis va chup anh TEM. Hoat tinh chéng oxy héa ciia ché phadm
vang nano & cac nong d 0,025-0,5mM ciing dugc xac dinh bang phwong phap sir dung chit by goc tw do
ABTS (dé danh gia kha nang chéng oxy hoa ciia AuNPs) va két qué nhan dugc cho th{ly, khi n(‘)ng do vang
nano cang cao thi hoat tinh chong oxy hoa cang cao va thoi gian phan &rng xay ra cang nhanh. (4] nong do
0,375mM, hoat tinh chong oxy hoéa cia ché pham vang nano dat hi¢u qua cao nhit chi trong 3-5 phit. Hoat
tinh chong oxy hoda ciia vang nano c¢é xu hwéng tiang din theo thoi gian va cao hon so véi acid ascosbic &
cung nbng do sir dung. Cac két qua dat dwgce cho théy, ché phém nano Vang/carboxymethyl chitosan tao
dugc theo phwong phap chiéu Xa nay cé thé dugce sir dung lam nguyen liéu tiém nang dé san xuat cac san
pham chong oxy hoa dung trong cac nganh cong nghiép dugc pham, thue pham chirc nang va my pham

Tir khéa: ABTS, carboxymethyl chitosan, chit chong oxy héa, chiéu xa, vang nano.

Chi s6 phén loai 2.9

Dat van de

Nhiéu nghién ctru cho thy, vang nano c¢6 tng dung
rat rong rai trong nhiéu linh vuc khac nhau. Trong my
pham, vang nano c6 tinh chéng oxy hoa rat manh va
dugc bd sung vao cac san pham chim soc da dé loai
bo cac gbe tu do va e ché cac phan tmg oxy hoa gitip
tré hoa da hi€u qua. Trong ing dung cong nghi¢p, vang
nano c6 thé dugc sir dung lam xtc tac hiéu qua hay phu
dién cuc gitp chong oxy héa va an mon. Trong y hoc,
vang nano c6 ai luc rat 16n véi cac té bao ung thu chinh
vi vy chung dugc tng dung dé chan doan va tim soat
khdi u hodc 1am chét dan truyén thude diéu tri ung thu.
Vang nano da dugc chimg minh 13 ¢6 kha nang hap thy
anh sang va chuyén hoa toan bo ning lugng nay thanh
nhiét trong thoi gian gan nhu tirc thi (~10-2 gidy) va
do d6 nhiéu cong trinh nghién ctru Gmg dung bic xa
laser budc séng ~520 nm, birc xa laser can hong ngoai
budec song ~800 nm dé kich thich 1am néng hat vang
nano sau khi da dugc hudng dich, tap trung dén cac md
ung thu can diéu tri [1-3]. Cac nghién ctru méi ddy cho
thiy, khi xa tri két hop tiém nano vang thi c6 thé tiéu

*Tac gia chinh: Tel: 0913711223; Email: lequangluan@gmail.com
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diét dit diém khdi u trong thoi gian ngin [4-8].

Vit liéu nano chu yéu dugc ché tao bang phuong
phap tir trén xudng (top - down) va phuong phap tir
dudi 1én (buttom - up). Phuong phap top - down la
phuong phap tao vat li¢u co kich thudc nano tir vat
liéu khdi ban dau hay tr hat c6 kich thude 16n hon
béng cach nghién co hoc, an mon laser, dién phan két
hop siéu am... [9]. Phuong phéap bottom - up la phuong
phap tao cac hat nano tir cac ion bang nhiéu cach khac
nhau nhu khir héa hoc (dung cac tac nhan hda hoc nhu
citric acid, vitamin C, NaBH,, con, ethylene glycol dé
khtr ion kim loai thanh kim loai [10]); khir vat 1y (dung
cac tac nhan vat ly nhu dién tu, song dién tor nang
luwong cao nhu tia gamma, tia tir ngoai, tia laser khir ion
kim loai thanh kim loai [9]); khtr hoa Iy (két hop ca vat
1y va hoa hoc nhu dién phan két hop véi phuong phap
siéu &m dé ché tao cac hat nano, day nano, 6ng nano,
bot nano...) va khur sinh hoc (sir dung cac tdc nhan
nhu nam, vi khudn, virus c¢6 kha niang khir ion vang tao
nguyeén tir vang kim loai [11, 12]).
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PREPARATION OF GOLD/
CARBOXYMETHYL CHITOSAN
NANOPARTICLES BY RADIATION
TECHNIQUE FOR APPLICATION

AS AN ANTIOXIDANT

Summary

Gold nanoparticles (AuNPs) with the sizes
of 5.2, 6.7 and 7.3 nm have been synthesised
by vy-irradiation of Au*" solutions with the
corresponding concentrations of 0.25, 0.5
and 1.0mM using carboxylmethyl chitosan
as stabiliser. The optical characteristics and
particle sizes of AuNPs have been determined
by UV-Vis spectra and TEM images respectively.
The antioxidant activity of AuNPs has been
investigated at the concentrations of 0.025mM
and 0.5SmM using ABTS scavenging activity. The
results have shown that the higher concentration
of AuNPs displays the stronger antioxidant
activity and the faster reaction time. The highest
antioxidant activity has been found at the
concentration of 0.375SmM within 2-3 minutes.
The antioxidant activity of AuNPs increases by
the increase of reaction time and is higher than
that of ascosbic acid. Thus, gold/carboxymethyl
chitosan nanoparticles prepared by y-irradiation
method can be potentially utilised for the
production of antioxidant products in
pharmaceutics, functional foods and cosmetics.

Keywords: ABTS, antioxidant,
chitosan, gold nanoparticles, y-irradiation.

Classification 2.9

carboxymethyl

Phuong phap diéu ché keo vang nano bang burc xa
gamma Co-60 c6 nhiéu thuan loi so véi cac phuong
phap khac [13] nhu phan @mg thyc hién trong diéu kién
thudng, hiéu suat cao; tao ra hat vang nano véi trang
thai 6n dinh va tinh khiét cao, khong bi nhidém ban boi
cac oxit kim loai nhu khi st dung cac phuong phap
khac, dé dang kiém soat kich thudc hat vang thong
qua diéu chinh suét liéu chiéu xa va ndng do cac chat
phan tmg. Thém vao d6, chiéu xa tia y 1a phuong phap
kha than thién voi méi truong, khong dé lai bat ky du
luong doc hai nao, c6 kha nang ap dung trén quy mod
16n va dap tmg duoc yéu cu san xuit sach. Qua trinh
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khir ion kim loai bang birc xa c6 thé duge kiém soat ma
khong can sir dung thira cac chét khir hay tao ra nhiing
san pham oxy héa trung gian khong mong muén trong
qua trinh san xuat. Muc tiéu cua nghién ctru nay la
nham tng dung cong nghé bic xa dé tao ra ché pham
vang nano c6 kich thudc hat nho duoc on dinh b'fmg
carboxylmethyl chitosan, mot san pham polymer tw
nhién tan trong nude va danh gid hoat tinh chong oXy
hoa cia ché pham nham huéng toi san xudt va u’ng
dung 1am chat chéng oxy hoa trong chan doan, diéu
tri ung thu.

Vat lieu va phuong phap nghién ciu

Vit liéu

Mubi vang hydrogen tetrachloroaurate (III)
trihydrate (HAuCl,.3H O) st dung trong nghién ctru la
ctia Merck, Pirc. Chét 6 on dinh carboxylmethyl chitosan
(CM-chitosan) do Koyou Chemical Industral Co. Ltd,
Nhat Ban cung cap. ABTS (3- ethylbenzothiazoline-
6-sulfonate) 1 cua Biobasic, Canada va cac hoa chit
tinh khiét khac nhu sodium persulfate (K,S,0,) 1a cua
Sigma, My.

Tao ché phim vang nano - CM-chitosan bing
phwong phap chiéu xa

Cac dung dich chiéu xa c6 néng do Au*tla 0,25;
0,5 va ImM 6n dinh trong CM-chitosan & cac nong
do 0,25; 0,5 va 1% duoc tao ra tu cac dung dich géc
(stock) 10mM Au** va 2% CM-chitosan theo cac ty 1€
phu hop v6i nude khir ion va duoc didu chinh dén pH
~ 8 bang dung dich NH,OH 2,5%. Tién hanh chiéu
xa cac hdn hop néu trén trong dai liéu 4-8 kGy bang
nguon xa gamma Co-60 SVST-Co-60/B tai Trung tam
Nghién ctru va trién khai cong nghé buc xa véi suét
lidu 13 1,3 kGy/h. Dung dich chita cac hat nano vang -
CM-chitosan tao ra dugc st dung cho céc nghién cuu
tiép theo.

Xdc dinh cac dac trung cua ché pham

Dé do phd tir ngoai (UV: Ultra Violet), cic mau
vang nano dugc pha loang trong nudc khir ion sao
cho nong d6 Au* 1a 0,1mM va tién hanh do trén may
quang ph6 UV-Vis (UV-2401PC, Shimazu, Nhat Ban).
Kich thude va phan bd kich thuéc hat vang nano trong
san pham chiéu xa duoc xac dinh bang phuong phap
chup anh hién vi dién tir (TEM: Transmission Electron
Microscope) trén thiét bi hién vi dién tir truyén qua
(JEM 1400, JEOL, Nhat Ban) theo phuong phép cua
Arya va cOng su [14].



Khdo sdt hoat tinh chéng oxy héa ciia ché phim
vang nano

Hoat tinh oxy hoa ciia ché phdm vang nano dugc
x4c dinh theo phuong phéap st dung ABTS lam chat
c6 kha nang phan tng véi cac chit chong oxy hoa.
Dung dich gbc tir do ABTS™ dugc chuan bi bang cach
pha dung dich K,S,0, (7,4mM) v6i dung d1ch ABTS
(2,6mM) ¢ ty 1€ 1 1 va glu trong diéu kién t6i & nhiét
d6 4°C. 1 ml dung dich goc tu do ABTS™ duogc cho
vao 0,6 ml dung dich nano vang - CM-chitosan va tién
hanh do mat d¢ quang ¢ budc song 734 nm tai céc thoi
diém 1,3, 5, 10, 20, 30, 45 va 60 phut. Hoat tinh chong
oxy hoa dugc xac dinh theo phuong phéap ctuia Re [15]
va Thaipong [16].

Két qua va thao luan

Xdc dinh lidu chuyén héa bao hoa dé tao vang
nano - CM-chitosan

Két qua hinh 1 cho thay, sau khi chiéu xa thi cac ion
Au** trong dung dich bi khir thanh cac hat vang dang
nano va lam cho dung dich c6 mau do tim, déng thoi
¢6 dinh hép thy (r,,) dao dong trong khoang 510+526
nm (hinh 2). Bay Ia dinh hap thy cong hudng plasmon
bé mit dic trung cua vang nano do sy dao dong cong
hudng gitra photon anh sang t&i voi electron ving dan
clia vang nano, hién tuong nay khong co d6i véi vang
khéi [17, 18].
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Hinh 1: dung dich Au’*/CM-chitosan trudc khi chiéu xa (trdi) va chéphcfm
nano vang - CM-chitosan hinh thanh sau khi chiéu xa
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Hinh 2: phé UV-Vis ciia dung dich chita 0,25 (@); 0,5 (b) va ImM Au™*(c)
trong 0,5% CM-chitosan ¢ cdc lieu xa khac nhau
Liéu chuyén hda bao hoa la lieu xa ma tai do cac ion
Au’* trong dung dich chiu xa bi khir hoan toan thanh
AU’ (vang kim loai) va khi d6 mat d¢ quang (OD) dat
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gia tri cuc dai. Gia tri A va OD cua cac mau chiéu
xa & cac liéu khac nhau duoc trinh bay trong bang 1
cho théy, khi chiéu xa dung dich 0,25mM Au*"/0,5%
CM-chitosan thi A~ 510 nm va gia tri OD dat gia
tri 16n nhét (0, 6292) tai lidu xa 4 kGy va sau d6 giam
dan khi tang liéu xa Ién 8 va 12 kGy. Két qua nay cho
thdy, liéu 4 kGy chinh 1a lidu dich chuyén bdo hoa va
khi ting liéu chiéu thi cac goc ty do ‘OH sinh ra tir
cac phan tng phan ly buc xa s€ oxy hoa cac hat nano
vang vira tao ra thanh dang cum, lam giam s6 luong
hat vang nano va giam dé hép thu cua dung dich. Su
khac biét vé vi tri dinh hap thy gay ra c6 thé 1a do kich
thudce khac nhau cua cac hat nano vang - CM-chitosan
hinh thanh tai cac liéu chiéu khac nhau. Két qua bang
1 cling cho théy, ddi véi dung dich c6 néng do 0,5mM
Au**/0,5% CM-chitosan thi liéu chuyén bao hoa ciing
xéc dinh duoc 14 4 kGy vé6i dinh hip thu cyuc dai & A

~ 511 nm va gia tri OD = 0,7901. Trong khi do, doi
véi dung dich 1mM Au*'/0,5% CM-chitosan thi liéu
chuyén bdo hoa 1a 8 kGy véi dinh hap thu cuc dai &
A~ 524 nmvagiatri OD = 1,0299.

Bang 1: d¢ hap thu (optical density) cua cdc ,ché' phém nano vang - CM-chitosan
theo lieu chiéu xa

Miu Liduxa, kGy | X (nm) OD (A)
4 507,0 0,6292
0,25mM Au**/
0,5% CM-chitosan 8 510,0 0,5981
12 515,0 0,5498
4 511,0 0,7901
0,5mM Au’t/
0,5% CM-chitosan 8 S13,5 0,5569
12 516,0 0,4831
4 526,0 0,9757
ImM Au’*/
0,5% CM-chitosan 8 524,0 10299
12 524,0 0,8591

Anh hwéng ciia nong dp Au?*dén kich thwéc hat
vang nano
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Hinh 3: anh TEM va do thlphan b6 kich thudc hat nano vang - CM-chitosan
tao dirge tir cdc dung dich mudi vang trong 0,5% CM-chitosan véi nong dg A’
lan It 1a 0,25mM (4, a); 0,5mM (B, b) va ImM (C, ¢)
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Mot trong nhimg cong cu duoc sir dung nhiéu va
c6 do tin cay cao dé xac dinh kich thude hat vang la
kinh hién vi dién tir truyén qua (TEM). Pay 1a thiét bi
nghién ctu vi cAu trac vat ran, sir dung chum dién tr
¢6 nang lugng cao chiéu xuyén qua miu vat rin mong
va sir dung cac thdu kinh tir dé tao anh véi do phong
dai cuc 16n. Anh chuyp tir kinh hién vi dién tir truyén
qua cho phép xac dinh duoc kich thudc ctia cac hat
nano. Trong nghién ctru nay, hinh anh TEM cua céac hat
nano vang - CM-chitosan tao dugc tir cac dung dich co
nong do Au** khac nhau va phan bd kich thudc hat ciia
chung dugc trinh bay ¢ hinh 3. D& dang quan sat thdy
cac hat vang nano tao dugc c6 dang hinh cau, véi kich
thudc tuong ddi dong déu va su phan bé kich thudc
hat 1a twong d6i hep. Kich thudc trung binh cua hat
vang nano trong san pham c6 xu hudng ting theo sur
gia ting cua nong do Au** trong dung dich chiéu xa.
Cu thé 13, & néng d6 Au** 0,25mM, hat vang nano tao
ra co kich thudc trung binh vao khoang 5,2 nm. Khi
tang nong do Au** 1én 0,5mM, kich thudc trung binh
hat vang nano ting 1én 6,7 nm va khi ndng do Au®*
dat ImM thi kich thudc trung binh hat vang nano la
khoang 7,3 nm. Ngoai ra két qua nhan dugc tir hinh 4
cling cho thiy, khi gia ting ndng do Au** thi gia tri OD
thay d6i khong déng ké. Két
qua mot 1an nita chimg minh rang, khi gia ting ndng
d6 Au* thi kich thudc hat vang nano trong san pham
tang 1én nhung khong dang ké, chinh vi vy, nong do
ImM Au3* dugce lua chon dé khao sat & céc thi nghiém

O gia tang Ién nhung A_

tiép theo.
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Hinh 4: phé UV-Vis ciia cic chéphé{n nano vang - CM-chitosan
tao duwrgc tir cac dung dich ¢é nong do Au’* khdac nhau
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Anh hwéng ciia nong dé chit on dinh dén kich
thuoc hat vang nano
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Hinh 5: anh TEM va do thi phdn b6 kich thude hat vang nano - CM-chitosan

duoc tqo ra tir cdc dung djch c6 chira ImM Au?* trong CM-chitosan

co nong do lan luot la 0,25% (4, a); 0,5% (B, b) va 1% (C, ¢)

Trong ché tao vang nano noi riéng va nano kim loai
n6i chung, chit 6n dinh c6 anh hudng rat 16n dén kich
thudc hat nano. Két qua nghién ctru nay cho thay, khi
tang néng d6 chat 6n dinh thi kich thudc hat vang nano
hinh thanh giam nhe (hinh 5 va 6). Cy thé 13, khi nong
do CM-chitosan & muc 0,25% thi kich thudc hat nano
vang tao ra la 7,6 nm va khi ting ndng d6 CM-chitosan
1én 0,5% thi kich thudc hat nano vang c6 xu hudng
giam nhe con ~7,2 nm va hau nhu twong dwong véi
khi str dung nong dd CM-chitosan 1%. Nhu vy c6 thé
théiy, khi st dung CM-chitosan lam chit 6n dinh thi sy
gia ting ndng do chét on dinh ciing nhu ndng d6 Au®*
khong 1am thay d6i nhiéu kich thuéc hat vang nano
trong san phém tao thanh va dé tao hat nano vang co
kich thudc ~7 nm thi néng d6 Au** 1a 1mM trong dung
dich CM-chitosan 0,5% la phu hop.
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Hinh 6: phé UV-Vis ciia cdc che phdm vang nano - CM-chitosan
tao duoc tir dung dich ¢é néng dé CM-chitosan khac nhau



Hoat tinh chéng oxy héa ciia ché phdm vang nano
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Hinh 7: hoat tinh chéng oxy héa ciia ché pham nano vang - CM-chitosan
0 cdc nong do khac nhau

Vang la kim loai c¢6 hoat tinh chdng oxy hoa rét tdt
va hoat tinh nay cang dugc cai thién hon khi vang ¢
dang nano. Theo két qua cong bd ciia Esumi va cong
su [19], khi nghién ctru hoat tinh chéng oxy héa cua
vang nano cho thay, hoat tinh chdng oxy hoa ctia vang
nano cao hon 80 1an so vé6i acid ascorbic (mdt chat
chdng oxy hoa dién hinh). Két qua nhan duoc trén hinh
7 cho thay, hoat tinh chng oxy hoa ting theo thoi gian
va phu thudc vao nﬁ”)ng d6 ché phém nano vang - CM-
chitosan ap dung. Tuy nhién, sau 60 phut, hoat tinh
chéng oxy hoa cia cac ché pham vang nano & cac nong
d6 0,025-0,125mM van chua dat dén trang thai bao
hoa, du hoat tinh chdng oxy hoa cua ché pham vang
nano c6 néng do 0,125mM da dat 92,23%. Ddi véi
dung dich vang nano c6 ndng do cao hon (0,25, 0,35
va 0,5mM) thi hiéu qua chéng oxy hoa tdi da dat duoc
tuong ng sau 20, 5 va 1 phat. Nhu vay, ndng do dung
dich vang nano cang cao thi hoat tinh chéng oxy hoa
cang cao va xay ra cang nhanh, nhitng mau dung dich
vang nano & ndng do thap can phai c6 thoi gian phan
mg du dai dé dat duoc trang thai chong oxy hoa cao
nhat.
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Hinh 8: so sianh hoat tinh chéng oxy héa ciia ché pham nano vang - CM-chitosan
(AuNPs) va acid ascorbic theo thoi gian ¢ cung nong do 0,025mM (a);
0,075mM (b); va 0,125mM (c)
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Khi so sanh (kha nang duy tri hoat tinh 6n dinh phai
duogc so sanh gitra hoat tinh ngay sau khi tao dugc va
sau mot thoi gian bao quan nhét dinh) hoat tinh chong
oxy héa ctia vang nano va acid ascorbic ¢ cting ndng
dd theo thoi gian nhan duogc & két qua nhu hinh 8. Co
thé thy rang, hoat tinh chdng oxy hoa ciia vang nano
¢6 xu hudng ting dan theo thoi gian, trong khi ddi voi
acid ascosbic 1a hau nhu khong thay d6i. Diéu nay co
thé giai thich 1a do acid ascorbic hoa tan hoan toan
trong nude, do d6 khi phan tng véi gbe tu do xay ra &
dang dong thé va sau khi phan tng thi cac phan tir acid
ascorbic khong con kha nang khir gbe tu do tiép duoc
nita trong khi phan Umg cta cac phan tir vang la phan
g di pha gitra hat vang nano dang rin véi gbc tu do
trong dung dich dang 16ng nén qua trinh s& dién ra lau
hon. Tuy nhién, sau phan tng thi cac hat vang nano
van ton tai va tiép tuc phan g véi cac goc tu do khac
trong dung dich. Nhu vdy, hoat tinh chéng oxy hoa cua
ché pham nano vang c6 thé s& cao hon ciing nhu lau
dai va 6n dinh hon.

Két luan

Pi xac dinh duoc lidu chiéu xa bio hoa dé tao hat
nano vang - CM-chitosan bang phuong phéap chiéu xa
tia gamma tr dung dich chira Au®** trong khoang 0,25-
1,0mM, str dung chat 6n dinh CM-chitosan véi nong
d6 0,25-1,0%. Ché phém vang nano tao ra dugc cé
kich thudc nho (5,2-7,6 nm). Ché pham vang nano c6
néng doé 1mM trong 0,5% chit 6n dinh c6 hoat tinh
chdng oxy héa cao hon va bén hon so véi acid ascorbic
& cung ndng do s dung. San pham vang nano dugc
tao ra bang cong nghé birc xa co nhiéu wu diém va
duoc xem 1a loai nguyén lidu rat tiém ning dé san xudt
cac san pham chdng oxy hoa trong cong nghiép duoc
pham, thyc phdm chirc nang, my pham...
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Nghién ciu anh hudng cua hién tugng co ngot
vat liéu say dén thdi gian say ca rot dang thai lat

Trwong Minh Thing", Nguyén Dirc Loi2
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Ngay nhan bai 13.2.2015, ngay chuyén phan bién 28.2.2015, ngay nhan phan bién 30.3.2015, ngay chap nhan ding 3.4.2015

Bai bao trinh bay két qua nghién ciru sy anh hwéng cia hién twong co ngét vat lidu sy (VLS) dén thoi
gian siy (TGS) ca rot. Két qua giai h¢ phwong trinh truyén nhiét truyén chét trong qua trinh sy bang
phwong phap sai phan hiru han ciing nhw phwong phap twong tu dé xac dinh TGS khi xét dén hién twong
co ngét déu cho sai s6 nhé hon réat nhiéu so véi thwe nghiém ¢ trudng hop bo qua hién twong nay.

Tir khéa: co ngét vit liéu sdy, thoi gian sdy, truyén nhiét truyén chit.

Chi s6 phdn logi 2.10

RESEARCH INTO
THE EFFECTS
OF SHRINKAGE
PHENOMENON ON
DRYING TIME OF
CARROT SLICES

Summary

The shrinkage of carrot slices
in drying process has been
studied and presented in this
paper. It is shown that the
results of resolving the drying
time function estimated by
finite-difference method and
similarity = method during
the process of heat and mass
transfer in case of considering
shrinkage phenomenon have
much  smaller errors than
that in case of ignoring the
shrinkage.

Keywords: drying time, heat and
mass transfer, shrinkage.

Classification number 2.10

pat van de

Say 1a mot trong nhitng bién phap ché bién va bao quan san pham
dugc con ngudi sir dung tir rat 1au. Qua trinh sdy 14 qua trinh ma trong d6
cung vai sy thay ddi nhiét do thi cac lién két 4m cua vat liéu bi pha vo va
lwong 4m nay sau d6 dich chuyén ra ngoai méi truong thong qua bé mat
vat liéu. Khi d6, khoang khong gian ma lwong 4m nay chiém chd s& bi
thay doi, d6 1a nguyén nhan chinh gay ra hién tuong co ngot cia vat lidu
trong qua trinh siy. Trong k¥ thuét sy, TGS 1a mot trong nhiing thong
sb cong ngh¢ can phai xac dinh mot cach chinh xac. D6 1a dir ligu can
thiét cho qua trinh thiét ké, van hanh t6i wu nham tiét kiém ning luong
ma chét luong san pham sdy van dugc dam bao. TGS thudng duogc xéac
dinh bang cic phuong phap nhu: nira 1y thuyét nira thuc nghiém, thuc
nghiém, giai tich [1]. Trong cac phuong phap trén, hau hét cac tac gia
déu bo qua anh hudng cua hién tugng co ngdt VLS nén két qua tinh toan
so voi thuc nghiém cé su chénh Iéch tuong ddi 16m.

Do vay, dé khéc phuc han ché trén, cac tac gia da tién hanh nghién
cru bd sung anh hudng ciia sy co ngdt VLS trong tinh toan xac dinh
TGS. Pay 1a phuong phap 1y thuyét c6 thé ap dung dugc cho cac vat lidu
va d6i tuong khac. Trong pham vi bai bdo nay, ching t6i trinh bay két
qua tinh toan x4c dinh TGS dugc dya trén hai phuong phéap chinh, dé
1a phuong phap giai m6 hinh toan cta qua trinh say bang phuong phap
sai phan hiru han va phuong phap tuong tu. Hai phuong phap nay dugc
kiém chimg bang cach str dung céc thong sd tinh toan twong tw nhu diéu
kién thuc nghi¢m. Do han ché cua thuc nghiém nén chung toi chi s
dung mot loai VLS 1a ca rdt dang thai lat.

Noi dung nghién ciu

Phuong phap nghién ctru anh hudng cua hién tugng co ngot VLS

*Tac gid chinh: Tel: 0936169626, Email: tmthangdhgt@gmail.com
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dén qua trinh sdy ma ¢ day 1a TGS duoc sir dung la
nghién ctru 1y thuyét két hop voi thuc nghiém kiém
ching. Nghién ctu 1y thuyét dé xac dinh TGS cua
VLS thong qua giai hé phwong trinh vi phan truyén
nhiét truyén chit (TNTC) va xac dinh TGS dua trén ly
thuyét tuong tu gitta TNTC khi c6 xét dén anh huong
cua hi¢én tugng co ngét VLS. Thuc nghiém dugc tién
hanh v6i muc dich thu thap s6 liéu va kiém chimg su
phu hop ciia két qua 1y thuyét voi thuc nghiém.

Péi tuong nghién ciu ¢ day 1a sy anh huong cua
hién tuong co ngot VLS dén qua trinh say ma cu thé
trong bai bdo nay la sy tac dong cua sy co ngdt dén
TGS.

Mo hinh ciia qud trinh sdy vt ligu dang tim
phang

Trong qua trinh sy, hién twong TNTC xay ra dong
thoi va thuong duge biéu dién dudi dang hé phuong
trinh vi phan TNTC lién hop [2]. Véi cac gia thiét:
dich chuyén am bén trong chi yéu la dang hoi; co xét
dén hién tugng co ngdt VLS nhung coi hinh dang ciia
VLS khong d6i; xét dén anh huong ciia khuéch tan
am dén din nhiét nhung bé qua anh huéng cua dan
nhiét dén khuéch tan am; VLS 1a dong chat, khong c6
phan tmg héa hoc va khong c¢6 ngudn sinh nhiét, ngudn
sinh vét chat bén trong; cac tinh chét nhiét vat 1y cta
VLS phu thugc vao nhi¢t do hoac do chura am hoac phu
thudc ca hai; hé sé khuéch tan 4m hiéu qua it phu thudc
vao d6 chira 4m nhung phu thudc nhiét d6 cua VLS;
nhiét d6 va d6 chira 4m ban dau ciia VLS 1a ddng nhit.
Dbi vai bai toan 1 chiéu va co xét dén anh hudng cua
hién tuong co ngét thong qua hé sb tde d6 ngot trung
binh ® , h¢ phuong trinh TNTC ¢ day c6 dang [3]:

ot o 1 a[ atj r.p, oM

—+0,—=———| A— |+ —_—

or  ~ox pC, ox\ ox) pC, Ot (1)
2

W, Mg M

ot ox ox

Diéu kién don tri cia hé phuong trinh (1) bao gom:

- Diéu kién ban dau: t(x, 0) =t; M(x, 0) =M, (2)

- Piéu kign ddi xtmg: O _o. M) o o
ax x=0 ax x=0
- biéu kién bién:
ot
alt,~0).., ~BuprM-M), ==~ ~Cop] (4

x:x.\'
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X=X
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=y, (5)

Trong (1), (2), (3), (4), (5): Cp la nhi¢t dung riéng
cua VLS (J/kgxK); D la hé s6 khuéch tan am cua
VLS (m?¥s); M 1a d6 chtra 4m & thoi diém bat ky cua
VLS (kg am/kg vat liéu kho, viét tat 1a kg/kg); M,,
M la d6 chira &m ban dau va ¢ trang thai can bang
ciia VLS (kg/kg); r 1a nhiét 4m hoa hoi cua nudc -
lwong nhiét can thiét d&& 1 kg nudc & trang thai long
bién hoan toan thanh hoi (kJ/kg); t 12 nhiét do & thoi
diém bét ky ctia VLS (°C); t, 1a nhiét d ban dau cia
VLS (°C); t, 1a nhiét do cua khong khi sdy (°C); o 1a
hé s6 trao d6i nhiét ddi luu trung binh tai bé mat VLS
(W/m*xK); B,, 1a h¢ s6 trao d6i am d6i luu trung binh
tai bé mat VLS (m/s); A 1a hé s6 dan nhiét caa VLS
(W/mxK); t 1a thoi gian siy (s); o la toc do co ngot
trung binh cua VLS (m/s); p,, p la khéi lugng riéng
ctia vat liéu kho tuyét d6i va cua vat liéu am (kg/m®).

Giai hé (1) cung voi cac diéu kién don tri (2, 3, 4,
5) s& cho két qua vé dong hoc qua trinh sy nhu thay
d6i d6 chira am cua VLS, thay d6i nhiét do ciia VLS,
tdc d0 sdy. .. Két thuc qua trinh sdy ciing 1a lc d6 chira
4m cua VLS dat dén trang thai yéu cAu dit ra theo ché
do bao quan ung v4i moi loai VLS khac nhau. Khoang
thoi gian tir lac bat dau dén khi két thuc qua trinh say
ciing chinh 12 TGS can xéc dinh. Sau day chung toi xin
gidi thiéu phuwong phép sai phan hitu han dé giai hé
phuong trinh (1).

Phwong phdp sai phan hitu han gidi hé

M0 hinh vat Iy ctia hé (1) dugce trinh bay trén hinh
1 va gia thiét nhu sau: tic nhan siy (TNS) c6 nhiét do
t, tde do o, va do am tuong ddi ¢, thyc hi¢n qua trinh
trao d6i nhiét 4m tai bé mat VLS. VLS c¢6 chiéu day 28
duogc dat trong budng siy sao cho sy trao doi nhiét 4m
déng déu & ca 2 mat. Hién tuong dan nhiét duge thuc
hién khi VLS hép thu nhiét tir TNS qua bé mit 1am cho
nhiét d6 cua VLS ting dan 1én, d6 4m cua VLS bét dau
giam do su dich chuyén dan tir trong long ra bé mat va
duoc TNS mang ra ngoai. Qud trinh nay dugc danh gia
thong qua hé sb trao d6i am trung binh tai bé mat By
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Hinh 1: mé hinh va budc chia sai phdn mét nita bé day tam VLS

Khi qua trinh sdy bat dau, ttrc 1a khi hién tuong trao
d6i nhiét Am xay ra thi su dich chuyén cua bé mit VLS
dan vao phia tAm ciing bt dau dién ra (chiéu day cua
VLS gidgm dan tr §, dén § ). Cubi qua trinh sdy, chiéu
day cua VLS sé& bang chiéu day cua VLS ¢ diéu kién
can bang 3,. Do qua trinh nay c¢ tinh chat ddi xtmg nén
chi can tinh toan cho mot nira chiéu day tm phﬁng 0
va dugce biéu dién trén hinh 1. Viéc xac dinh ding su
bién thién theo phuong co ngot cua téc do co ngot O,
1a rat kho khan nén theo Karim [4], gia sit sy co ngot
1a tuyén tinh theo phuong x va gia sir toc d co ngot
trung binh trong toan bd qua trinh séy tai mot vi tri x
bat ky 1a:

X

0, =0

(6)

x

"3

Trong do: o _(m/s) la tbc do co ngdt tai bé mit cua
VLS (tbc do dlCh chuyén bé mit s).

Téc d6 co ngot trung binh , (m/s) cua VLS trong
toan bo qua trinh siy bang:

60_66

T

=y, (7
z

O day: §,, 8, 1an lugt la chiéu day VLS & thoi diém
ban dau va thoi di€ém cudi cua qua trinh sy (m), 7, la
tong thoi gian sdy (s). Cac gia tri nay dugc xac dinh tir
thuc nghiém.

Chia déu mot nira chiéu day & cia VLS thanh 5
khoang Ax nhu trén hinh 1 va toc do co ngot trung
binh trong qua trinh séy tai cac vi tri tir bé mit s dén vi
tri tam ¢ duogc tinh nhu sau:
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) () ()
Y " YAr v ZAT 5
8
o)) 2 el 1 ”
b Y 5T YA 5
Tu (6), (7), (8) ta dugc:
4 (Axi)o —i(Axi)c 4
— ZAi:s =Y o, =30, =30, €)
T i=s

Trong do: At (s) la bude thoi gian tinh todn (t,
=Y A1); toc dd co ngot trung binh ®, (m/s) dugc xac
dinh tr thuc nghlem Bang phuorng phap sai phan
hiru han va cén bang nhiét am, chung t6i viét dugc hé
phuong trinh sai phan dang ham an c6 12 phuong trinh
bac nhat mo ta quan h¢ gitra su thay doi nhiét do va do
chtra 4m ctia mot nira kich thudc VLS trong qua trinh
sdy. Hé s6 toa nhiét o va toa chét By d6i luu trung7b‘1nh
dugc xac dinh dya trén cac phuong trinh ti€u chuan do
Secgayep dé xuét khi nghién ctru qua trinh TNTC sy
bay hoi am tir bé mit vat xdp vao khong khi, twong tu
nhu qué trinh sdy ¢ day:

Nu = 0,061Re"” Pr"**Gu®® (10)
Sh = 0,096 Re”” Sc”**Gu*'* (11)

O day: Nu, Re, Pr, Gu, Sh, Sc lan luot 1a cac tiéu
chuan Nusselt, Reynold, Prandtl, Gutman, Sherwood
va Schmidt.

Nhu vay, sau khi thay ddy du cac dit liéu can thiét,
xdy dung chuong trinh tinh todn chung t6i thu duogc
nghiém cua hé (1) va xac dinh dugc TGS.

Phuwong phap twong tw xdc dinh TGS

Trong thyc té, néu can xac dinh TGS thi phuong
phép gidi h¢ phuong trinh vi phan dugc trinh bay ¢
trén twong ddi phtrc tap. Vi thé, chung t6i xin gidi thiéu
phuong phap khac don gian hon, d6 1a phuong phap
dua vao su tuong tu gitia truyén nhiét va tmyén chét
[5, 6] dé x4c dinh TGS. O déy, chung t6i cling danh gia
su anh huong cua hién twong co ngét dén viéc xac dinh
TGS theo phuong phép nay dé khang dinh sy can thiét
clia viéc xét dén su co ngdt VLS trong khi tinh toan
qué trinh sdy. Noi dung ctia phuong phéap nay nhu sau:

- Xac dinh tinh tuong tu vé mit toan hoc cua bai
toan dan nhiét vaoi bai toan khuéch tan am tuong ng



trong ché do séy can x4c dinh TGS.

- Tim quan h¢ Q, / Q. cua bai toan d6t néng
hay lam ngudi cua bai toan dan nhiét twong tu dugc
xdc dinh trong bude 1. V6i Q. Q. 1an luot 1a nhiét
luong ma vat nhan dugc hodc mat di trong khoang thoi
gian (0, ) va (0,00).

- Pong nhat quan hé sau:

Q(o r)/ Q(o o) GM(O )/ GM(O ) (12)

Trong do, Q t)/Q(O dugc xac dinh tir nghiém cua
phuong trinh dan nhlet v6i diéu kién bién loai 3 dbi
ximg [2], va Gy, Gy 1an luot 1a lwong 4m ma vat
mat di trong khoang thoi gian (0, ) va (0,00).

- Xac dinh tiéu chuan Fourier ctia qué trinh truyén
chat (thoi gian khong thir nguyén) Fo,, tir quan hé (12)
va tir d6 tim duogc thoi gian say .

Tuy nhién, khi xét &én hién twong co ngét cua VLS,
phuong phép nay can phai dugc hiéu chinh va bo sung
anh huong do vao tinh toan. Cach hi¢u chinh nay da
dugc trinh bay trong [7]. O day, chung toi tom lugc lai
mdt s6 ndi dung co ban cta bién phap hiéu chinh nhur
sau: anh huong cia kich thude va hé s6 khuéch tan cua
VLS khi tinh dén hién tugng co ngét thé hién trong
Fo,,, dai luong tim dugc nho phuong phap twong tu:

Fa, =3¢ (13)

Eﬂ-

Nhu vay, can pha1 xac dinh leh thudc cudi d, ,ung
voi gla tri do a am cubi qua trinh say M , O gid tr1 nay
thi can phai tim duoc hé sé khuéch tan D o Tt d6 méi
co thé tim dugc gia tri Fo,; chinh xac ¢ cu01 qua trinh
sdy. Tuy nhién, dé xac dlnh chinh xac TGS ta phai co
cac gia tri D tur thuc ngh1¢m ung voi qud trinh tinh
toan. Cac giatri 6, , D_  theo M_, dugc tinh nhu sau:

Xac dlnh kich thuoc dau d, va klch thude két thic
qué trinh sdy 9, (img voi trang thai can bang cua VLS
v6i TNS). Cac gia tri nay ciling twong Ung véi do chira
am ban dau M, va do chtra am can bang M_ cua VLS.

Tai cac thoi diém ldy mau M M <M<M ) s€ ¢co
twong g mot kich thudse 6 (6,<8<39), gia thlet hién
tuong co ngdt xdy ra theo thoi gian thong qua quan
hé sau, ¢6 “n” s6 1an 1ay mau nén kich thudc 8. ¢ thoi
diém thur i la:

8o — Se

n

(14)

5, =8, —i.
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‘G 2

Tur day s€ co dugc

‘C 2

n’” gia tri cia o tuong ung voi
gia tri cia M. Xay dung quan h¢ giira d va M:
o =1M) (15)

Viéc tiép theo 1a can xac dinh gia tri cua D theo sb
lidu thyc nghiém qua trinh say. Nghiém cua qua trinh
trao d6i am d6i v4i tam phang trong trudng hop khong
c6 co ngdt va D khong déi c6 dang:

M I}_:’

MR- mlT_h: T

(16)
e = 48

Dua vao sd liéu thuc nghiém, quan h¢ gitra In(M/
M,) va thoi g%an 7 8& ¢6 dang duong thing va do doc k
cua duong thang nay chinh la (Dn/5?).

_Dbn’
4.8

(17

Tir (17) cho thiy, véi truong hop & = const hay
khong c6 co ngdt co thé xac dinh duoc gia tri D theo k.
Tuy nhién, néu trong truong hop co ngot Xay ra thi gia
tri nay lai giam dan theo & va s& dat nho nhat & 5,. Vi
vay, dé glal quyet van dé nay co thé tinh D, ¢ thoi dlem
i theo biéu thirc sau:

D,-D D,-D

D, = £(5.-8,)+D,=D, -
5,0 5,0

0 e 0 e

£(5,-5,) (18)

O day, D,va D_la gia tri ctia h¢ s6 khuéch tan tinh
theo (17) nhung 6 5 va 3.

Véi cach 1ap luan nhu trén, ta sé tinh dugc hé $6
khuéch tan am D, kich thudc & ¢ bat ky thOi diém nao
trong qua trmh sdy, noi cach khac 1a do am cudi M_,
clia qué trinh sdy c6 thé tinh dugc va TGS cling s& xac
dinh dugc theo Fo,.

Két qua va thao luan

Do pham vi bai bado, nhom tac gia khong trinh bay
chi tiét qua trinh thyc nghiém ma chi giéi thiéu két qua
cua qua trinh nay voi vat liéu dai dién 1a ca ot dang
thai lat, cac thong s6 cua qua trinh thyc nghiém duogc
str dung dé tinh toan va so sanh véi két qua 1y thuyét.
Mo hinh thuc nghiém ciing nhu cach thirc tién hanh
thuc nghiém say ca rdt da duogc trinh bay trong [8].
Céc thong s6 nhiét vat 1y ciia VLS 14 ca rdt thay doi
theo nhiét do dugc tinh theo [9]. Ching bao gém: 1)
VLS: chiéu day 28, = 10 mm; dudng kinh L = 50 mm;
do chira 4m ban dau trung binh VLS M, = 6,33 kg/kg
(d 4m tuong dbi cia VLS w, = 86,4%); d chira am
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cubi trung binh VLS M_ = 0,136 kg/kg (w_, = 12%);
do chira 4m can bang VLS M_= 0,1 kg/kg (w, = 9,1%);
nhiét do bap dau cua VLS t,= ?8°C; chiéu day két’ thuc
qua trinh sy (trang thai cdn bang) 25, = 4 mm,; toc do
co ngot VLS 0.~ ?,091 10® m/s. Téng thoi gian siy 1a
550 phut d€ dat dén trang thai can bang M_= 0,1 kg/
kg (w, = 9,1%) va mét 535 phit dé do am ca rot say
datM_ = 0,1’36 kg/kg (w_ = 12%). 2) TNS: nhiét do
t =43,9°C; toc dd o, = 1,5 m/s va do am ¢, = 46,5%.

Dua vao cac thong sb trén, chiing t6i giai hé phuong
trinh TNTC (1) bang phuong phap sai phan hitu han,
tién hanh tinh toan trén may tinh bang phin mém
Microsoft Excel tng véi truong hop khong co ngét o,
=0m/s va tr}I(‘yng hop co co ngot o, = 9,091.10® m/s.
Tur d6, c6 thé rat ra cac nhan xét vé dong hoc qua trinh
sdy cling nhu tim duwoc TGS. Cac nhan xét vé dong hoc
qué trinh sdy dugc trinh bay trong [3], trong ndi dung
bai bao nay, chung t6i chi tap trung danh gid su khac
nhau cta két qua tinh TGS cua VLS trong trudng hop
¢6 hodc khong xét dén hién tuong co ngét khi so véi
thuc nghiém (bang 1).

Bang 1: két qua thuec nghiém va tinh todn @ am twong doi trung binh VLS

TGS | CN |KCN| TN | TGS | CN |KCN | TN | TGS | CN |KCN| TN
7, phit| w, % | W, % | W, % |7, phit|w, % | w, % | W, % |1, phit| w, % | w, % |w, %

dén anh huong co ngot trong nghién ciru TNTC nhu
qué trinh sdy ca rot ¢ dy.

Bén canh do, phuong phap tuong tu xac dinh TGS
da dugc trinh bay va ung dung thanh cong trong mot
s6 cong trinh nghién ctru gan day [5, 6] nhung dé
khang dinh su can thiét phai xét dén anh huong cia
hién tuwong co ngot VLS, chung toi tién hanh xéac dinh
TGS theo phuong phép nay ¢ truong hop c6 va khong
c6 hién tugng co ngo6t VLS theo ndi dung da trinh bay
& trén. Két qua biéu dién sy thay doi do chira 4m trung
binh VLS theo thoi gian, két qua tinh toan céac gia tri &
va InMR theo (15) va (16) duoc trinh bay trong bang 2.

Bang 2: két qud thuwc nghiém su thay doi dg chita am trung binh VLS

TGS,| M, TGS, | M,
phiit | ke/kg InMR S, m phiit ke/kg InMR S, m
0 | 6330 0 0,0050 | 300 | 1,146 | -1,70909 | 0,0034
25 | 5667 | -0,1107 | 0,0049 | 325 | 0934 | -1,91333 | 0,0032
50 | 5,061 | -0,22381 | 00047 | 350 | 0,745 | -2,1394 | 0,0031
75 | 4405 | 036247 | 00046 | 375 | 0,597 | -236039 | 0,0030
100 | 3,831 | -0,5022 | 0,045 | 490 | o481 | -2,57619 | 0,0028
125 | 3,310 | -0,64825 | 0.0043 | 425 | (385 | .27997 | 0,0027
150 | 2,876 | -0,78891 | 0,0042 | 450 | 0,297 | -3,05927 | 0,0025
175 | 2,460 | -0,94505 | 0,0040 | 475 | 0232 | -3,30836 | 0,0024
200 | 2,175 | -1,06845 | 0,0039 | 500 | 0,181 | -3,55656 | 0,0023
225 | 1915 | -1,19535 | 0,0038 | 525 | 0,153 | -3,71999 | 0,0021
250 | 1,639 | -1,35151 | 0,0036 | 550 | 0,100 | -4,14679 | 0,0020
275 | 1375 | -1,52663 | 00035 | - - - -

0 | 864|864 804 300 438|502 |534| 540 | 140239108
25 832832850 325 [393] 468 | 483 | 545 | 13,723,599
50 180,71 80,7 | 835 | 350 |351] 43,6 | 42,7 | 550 | 134|232 9,1
75|81 | 782 | 81,5 | 375 |3L,1| 404 | 374 | 575 | 120215

100 | 753 [ 75,6 | 79,3 | 400 | 274 374 |325] 600 | - | 199
125 | 722 | 728 | 76,8 | 425 |24,1| 345 1278 | 625 | - | 186
150 | 689 69,9 | 742 | 450 |212| 31,9 | 229 | 650 | - | 174
175 1 652 | 66,8 | 71,1 | 475 | 187|294 | 188 | 675 | - | 163
200 | 61,3 | 63,6 68,5 | 500 | 166 27,1 | 153 700 | - | 153
225 | ST1 1603|657 | 525 | 148250 [ 133 ] 725 | - | 145
250 | 52,71 57,0 | 62,1 | 530 |145] 247 | 125 750 | - | 133
275 1482 | 53,6 (579 | 535 |143 ] 243 | 122 715 | - | 120

(Ghi chii: CN - co ngot; KCN - khong co ngot; TN - thuc nghiém)

Tir bang 1 ta thiy, két qua thuc nghiém biéu thi
VLS ¢6 d6 am twong ddi trung binh 1a 12% & phut 535;
trong khi tinh toan c6 co ngot cho gia tri 12% ¢ phut
575 va khong co ngdt cho gid tri 12% sau 775 phat. Sai
léch vé TGS dua trén két qua thyc nghiém va tinh toan
lan luot 1a 7,5% khi xét dén co ngét va 44,9% khi bo
qua co ngét. Nhu vay, néu bo qua hién tuong co ngot
s& cho két qua vé TGS khong phii hop va can phai tinh

TAP CHI

SRR |y oy 12

Chiéu day trung binh cua 1at ca rt & trang thai can
bang trong thuc nghiém (twong tng d6 chira 4m M =
0,1 kg/kg 1a 26, = 4 mm). Quan h¢ hdi quy & = f(M) va
InMR tim duoc tir chwong trinh Excel va c¢6 biéu thic
lan luot la:

5 =0,0033.M02212 (19)
va:
InMR =-1,2232.10"1+0,21 (20)

Tir biéu thirc (20) rat ra d@6 doc k trong truong hop
nay la 1,2232.10%, 1/s. Thay k va §, 8, vao (1) thu

dugc D va D, béng:
k45 123210740005 Q1)
D, = = = 31415 =1.23936.10*
k45 1223210400028 »  (22)
D= = =1 98195 10
' e 31415

Nhu vay, chung ta da xac dinh dugc cac gia tri cua
hé sb khuéch tan & trang thai dau D,, trang thai can
bang D, theo thyc nghiém cling nhu quan h¢ cua kich
thude ca rot S'fly theo do chira 4m. Tir 1ap luan da néu,
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gia qtri hé s6 D, ¢ dj chua ém cudi clia ce:l 1ot M_,=0,136
kg am/kg vat ligu kho, hay do am tuong doi w_, = 12% la:
D =LB936.10"—L95293.1H'”
o -0
=D, =2606810% nl/s

d

17109 - 002 samR 10 (23)

Trong d6, chiéu day ¢ trang thai cudi 8, dugc tinh
tr (19), 6 day coi nhu trong khodng thoi gian cuoi cua
qua trinh sy tir phut thir 525 dén phit thir 535 su thay
d6i kich thudc cua chidu day & 1a khong dang ké va
bang:

3,,,=0,0033.(0,153)"#12=0,002178, m

Trong trudong hop khéo sat qua trinh siy ca rdt &
day, co thé coi nhu truong hop dan nhiét ddi xtng
qua vach phang diéu kién bién loai 3. Nhu vy, theo
Iy thuyét twong tu c6 thé st dung quan hé (12) voi
nghiém cia bai toan din nhiét qua vach phing diéu
kién bién loai 3 [2]:

Eﬂ_sﬁil_mi[ ; m‘_“irnmj

=  ypn (24)
) S n=1pg T + By By g +13]

Céc dai lugng nhu hé sb toa nhiét va téa chat ddi
luu trung binh dugc xac dinh tir (10) va (11), cac h¢ s6
khéc tinh twong ty nhu trén. Két qua thu duogc thé hién
trong bang 3.

Bdng 3: két qua tinh todn cac dai livong

2
exp —(211_1) R | (295)
) M

Tir (25) v6i cac gia tri da biét, ta c6 thé xac dinh
duogc TGS. Két qua dugce the hién trong bang 4.

Bang 4: két qud tinh todn va so sanh TGS

Chiéu day 5,m 0,002 0,005 0,002178
Hé s6 khuéch tan D,m¥s | 1,98298.107° | 1,23936.10° | 2,60698.10"°
TGS 7, phit 662,7 662,7 598,8
;ﬂ:zgsl‘:‘;‘: % 23,9 23,9 11,9

Bang 4 cho thay, néu khong ké dén anh huong ctia sy
co ng6t VLS khi st dung phuong phap tuwong tu xac dinh
TGS s& 6 sai s6 so v6i thue nghiém (M = 0,136 kg/kg
& 535 phiit) 14 23,9%. Néu ké dén anh huéng cua sy co
ngdt VLS nhu chiing t6i da trinh bay thi sai s6 da giam
xudng mot nira va bang 11,9%. Diéu d6 chimg t6, khi
tinh toan TGS can phai xét dén sy co ngot VLS.

Dé thay rd sy anh huong cua hién tuong co ngot
VLS dén TGS, ching t6i tién hanh so sanh két qua
xac dinh TGS theo phuong phéap giai hé¢ phuong trinh
TNTC (1) va theo phuong phap tuong tu véi thuc
nghiém. Két qua so sanh dugc trinh bay trong bang 5.

Bdng 5: két qua xdc dinh TGS

TT | Dailugng | Ky hitu Bitu thitc tinh Két qua
| |Hesbnhotding | wke/ | LT6TETEIONESSHIZSSIONES | oo
lyc TNS (mxs) 4,983297.10%t+17,196428.10 "

Khéi luong riéng o -3,510101.10%.£41,583983.10°.

2 | 1ns P, kg/m 4,699520.10° £+1,292136 LIS
Hé s6 nhot dong , ® ;

3 hoe TNS v, m%/s ; 1,64.10
Hé s6 khuéch tan

4 | amtrongkhong | D, ms D=1,87.107 273+t 2,66.10°
khi

5 | Tiéu chuin Re Re =2 4052867
Reynold v
Tiéu chuén SV

6 | Schmidt S D, Oeles
Hé Sé trao dél 075 @03y 0148 D

7 ohit By, B =0.096Re" S G~ 0,0162
it in Bi . K

g Tleu;chua;n Bio Bi B1M:BM—
truyén chat M D, 130712,63

Vi gia tri clia tiéu chuan Bi,, khé I16n nén (24) tr¢
thanh:

TAP CHI

HOA HOC

NG NGHE |"t Nam 57(11) 11.2015

Phuong phap Phwong phap giai hé
Pai lugng Thye twong tw phuong trinh TNTC
N nghiém
KCN CN KCN CN

Do 4m twong dbi
VLS & cudi qua 12 12 12 12 12
trinh sy, %

Thoi gian séy,

ohit 535 662,7

598,8 775 575

Sai 0 so voi
thuce nghiém, %

(Ghi chu: CN - co ngot; KCN - khong co ngot; TN - thuc nghiém)

0 23,9 11,9 44,9 75

Tir bang so sanh két qua trén, chiing t6i nhan thay,
néu khong xét dén sy co ngdt VLS thi phuong phép
tuong tu xac dinh TGS c6 sai sb so voi thuc nghiém
1a 23,9%, trong khi phuong phap giai h¢ phuong trinh
TNTC la 44,9%. Mat khac, néu xét anh hudng cua sy
co ngdt VLS dén qua trinh sdy thi do chinh xac so véi
thuc nghiém da ting 1én dang ké & ca 2 phuong phép.
Cu thé, & phuong phap twong tu sai sd so voi thuc
nghiém giam con 11,9% (giam khoang 2 lan), trong
khi phuong phéap giai hé phuong trinh TNTC 1a 7,5%
(giam hon 6 1an). Nhu vay, khi xét dén hién twong co



ngoét VLS, két qua xac dinh TGS & ca phuong phap
twong tu va phuong phéap giai hé phuong trinh TNTC
déu ¢6 sai s6 nho hon 12%, cho théy su can thiét cua
viéc xét dén anh huong cta hién twong co ngot VLS
khi tinh toan qua trinh sdy. Mat khac, phuong phap
tuong tu xac dinh TGS cho két qua nhanh hon va don
gian hon phuong phap giai h¢ phuong trinh TNTC véi
sai s0 so véi thuc nghiém chép nhan duoc.

Két luan

Khi nghién ctru tinh toan TGS cta VLS trong qua
trinh sdy, néu bo qua anh hudng cia hién tugng co ngot
ctia VLS ¢4 d6 4m ban dau twong d6i 16n nhur ca rdt s&
dan dén sai s6 so v6i thye nghiém. Nguyén nhén 13 qua
trinh thoat am trong VLS ddng thoi ciing s& xdy ra hién
tuong co ngot, thay doi vé kich thudc ciia VLS. Diéu
nay it dugc nhac dén trong cic mé hinh toan hoc mé ta
qué trinh TNTC trong qua trinh sdy cling nhu trong cac
phuong phéap xac dinh TGS khac. Thong qua 2 phuong
phap tinh toan TGS & trén, chiing t6i da chiing minh
duoc sy can thiét cua viéc xét dén anh huong cua hién
tuong co ngdt VLS khi xéc dinh TGS va trinh bay cach
bd sung anh hudng nay vao qué trinh tinh toan mot
cach hop ly.

Tuy nhién, dé khang dinh tinh ding dan cua viéc
x¢ét dén sy anh huong cua hién tugng co ngét VLS den
qua trinh say, van can phai c6 nhitng nghién ctru dé xac

TAP CHI
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dinh téc do co ngot trung binh cua cac loai VLS khéc
nhau, su co ngdt theo nhiéu hudéng khac nhau thay vi
chi xét & mdt hudng nhu trén.
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Yéu cdu chung

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

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

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

Tén bai bao

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

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

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

Tom tit

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

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

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

Ddi tugng va phuong phap

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

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

Két qua

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

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

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

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

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

Kétluan

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

Cac yéu cau khac

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

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

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

PHAN LOAI LINH VUC KHOR HOC

AAAAAAAAA
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2.1.

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

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

. Cdng nghé sinh hoc cdng nghiép

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

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

3.Khoa hoc y - duge

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

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

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

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

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

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

. Triét hoc, dao dtic va tén giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van




TAP CHi KHOA HOC VA CONG NGHE VIET NAM

Vietnam Journal of Science and Technology - MOST
Volume 57- Number 11 - November 2015

Nhiing bién ddi trong kién triic nha & dan toc Thai (tinh
Yén Bai), tif truyén théng dén hién dai.
Pham Huing Cudng

Nghién ctiu anh hudng clia ngudn géc da, cap phéi cét ligu
va loai nhya dén kha nang khang hin lin vét banh xe cta
bé tong nhua.

Vi Buc Chinh, Bli Ngoc Hung...

Nghién ciu dién bién lan truyén tham trong dat cta ky
thuat tudi nhé giot cho cay nho Iy I trén vung khan hiém
nuéc.

Tran Thai Hung, Lé Sam...

Diéu khién Exoskeleton diing sensor EMG.
Dao Trung Kién, Dao Van Hiép

Nghién ctu hoan thién quy trinh ché€ tao modul va giai
phap nang cao hiéu qua hé thong dién mat troi Si.
Duong Ngoc Huyén, Nguyén Truong Minh...

Nghién ctiu san xuat ba dang gel diét gian My.
Trinh Van Hanh, Truong Thi Hong Nhung...

Nghién ciiu anh hudng cia titan dioxit va benzophenon Ién
qua trinh phan hiy quang héa cta polyethylene.
Nguyén Thi Kim Ngan, Bach Long Giang...

Pénh gia phéng xa ty nhién va liéu chiéu ngoai trén dia
ban tinh Binh Duong.
Tran Quéc Ding

Nghién ciiu mgt s6 giai phap ky thuat tach pha nham hoan
thién quy trinh tach dau diia tinh khiét bing cong nghé
khong gia nhiét.

Nguyén Phuong, Hoang Thi Hudng...

Nghién ciu tao ché phidm nano vang/carboxymethyl
chitosan béng ky thuat biic xa ting dung lam chat chong oxy
héa.

Nguyén Thanh Long, Lé Quang Luan...

Nghién ciiu anh huéng cta hién tugng co ngét vat liéu say
dén thoi gian sdy ca rot dang thai lat.

Truong Minh Thing, Nguyén Buc Loi
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Impact of aggregate source, gradation and asphalt binder on
rutting resistance of asphalt concrete.
Bui Ngoc Hung, Tran Ngoc Huy..

Research on infiltration spread in soil of drip irrigation
technique for grape leaves at the water scarce regions.
Tran Thai Hung, Le Sam...

The changes in housing architecture of Thai ethnic minority
(Yen Bai province), from traditional to modern.
Pham Hung Cuong

Control of exoskeleton using EMG sensors.
Dao Van Hiep, Dao Trung Kien

Study on improvement of solar module making procedure and
efficiency enhancement of off-grid solar power system.
Duong Ngoc Huyen, Nguyen Truong Minh...

Research on manufacturing gel bait to control American
cockroach (Periplaneta Americana L.).

Trinh Van Hanh, Truong Thi Hong Nhung...

The effect of titan dioxide and benzophenone on
photochemical degradation of low density polyethylene films.
Nguyen Thi Kim Ngan, Bach Long Giang..

Assessment on natural radiation and external radiation doses
in Binh Duong province.

Tran Quoc Dung

A study on non-thermal processing technology for obtaining
virgin coconut oil (VCO) using phase separation technique.
Nguyen Phuong, Hoang Thi Huong...

Preparation of gold/carboxymethyl chitosan nanoparticles by
radiation technique for application as an antioxidant.
Le Quang Luan, Do Thi Phuong Linh...

Research into the effects of shrinkage phenomenon on drying
time of carrot slices.
Truong Minh Thang, Nguyen Duc Loi

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