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NGHIEN ClrU XAC PINH CAC THONG SO CONG NGHE NGAM TAM
DUNG DICH POLYETYLENGLYCOL (PEG) NHAM ON DPINH
KiCH THYOC GO VOI THUOC (Schima wallichii (DC.) Korth)

Buii Duy Ngoc, Ha Tién Manh, Ha Thi Thu
Bé mén Ché bién Lam san - Vién Nghién ciru Cong nghiép rirng

TOM TAT

Gb Vbi thudc (Schima wallichii (DC.) Korth) c6 do co rit va gidn nd cao,
co rat theo chiéu tiép tuyén (11,17+0,37)%, co rut theo chidu xuyén tim
(6,910,22)%, gidn nd theo chiéu tiép tuyén (11,97+0,39)%, gidn né theo
chiéu xuyén tam (6,83+0,33)%. Khi ngdm tim g& Vi thudc trong héa chat
PEG vdi céc ché do ngam tam khac nhau (nhiét d6 dung dich khi ngam:
40°C, 50°C, 60°C; thoi gian ngam: 6 gio, 8 gid, 10 gio; ndng d6 dung dich
khi ngam: 15%, 20%, 25%) da lam tang tinh 6n dinh kich thudc cia gd.

Tir khéa: On dinh kich Khéi lugng thé tich kho kiét clia cic mau sau khi ngdm déu tang lén (sau

thueée, g6 Vi thude, PEG. khi ngam dat 0,78 dén 0,8’7g/cm3 S0 v&i mau chua ngam la 0,75g/cm’)
twong ung voi ty 1€ tang khoi lugng WPG & cac ché dg ngadm tam la 8,33%
dén 19,94%. Hé s6 chdng truong nd ASE>0 (dat tir 14,92% dén 52,74%)
chirng to6 qua trinh ngam tam dat hiéu qua. P9 co rut va do gién nd theo cac
chiéu tiép tuyén va xuyén tim giam di rat nhiéu, chimg t6 hiéu luc 6n dinh
kich thudc gb 1a rat cao, theo chiéu tiép tuyén ctia mau chua ngdm tam la
hon 11%, sau khi ngdm tam c6 thé giam xudng con xép xi 6,5%; theo chiéu
xuyén tAm cia mau chua ngam tam 1a xp xi 7%, sau khi ngdm tim c6 thé
giam xudng con (3+3,5)%. Thong sd cong nghé khi ngam tam gé Vi thude
trong dung dich PEG hop 1y 1a: Nhiét d6 dung dich khi ngam T = 42+50°C,
thoi gian ngdm t = 7,5-9h, ndng d6 dung dich khi ngdm N = 17+24%.

Determination of technological parameters of Schima wallichii (DC)
Korth treated by polyetylenglycol (PEG)

The untreated Schima wallichii (DC.) Korth has high coefficient of
shrinkage and swelling; the shrinkage rate in the tangential direction is
11.17+0.37%; the shrinkage rate in the radial direction is 6.91+0.22%; the
swelling rate in the tangential direction is 11.97+0.39%; the swelling rate in
the radial direction is 6.83+0.33%. The dimensional stability of treated

Keywords: Dimensional wood samples were increased while treating by PEG in different conditions:

stability, Schima wallichii T = 40°C, 50°C, 60°C; © = 6h, 8h, 10h; N = 15%, 20%, 25%. Oven dry

(DC.) Korth, PEG. density of the treated wood samples before treating is 0.75g/cm’. Oven dry
density of the treated wood samples is from 0.78 to 0.87g/cm’, equivalent
from 8.33% to 19.94% increasing. The anti - swelling efficient (ASE) is
from 14.92% to 52.74% indicating good effective treatment. The coefficient
of shrinkage and swelling of treated wood samples were gradually
decreased: the shrinkage rate in the tangential direction is about 6.5%; the
shrinkage rate in the radial direction is between (3+3.5)%. The
technological parameters of treating Schima wallichii (DC.) Korth wood by
PEG - 600 were identified: T=48+520C, 1=7.5+9h, N=17+24%.
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I. PAT VAN PE

G0 1a vat liéu Polyme dugc tao nén chu yéu
boi Cellulose, Hemicellulose va Lignin. Tét
ca cac thanh phan hoa hoc niay déu co chua
nhom Hydroxyl (OH), cdc nhom chirc nay
dong vai trd quan trong trong viéc tuong tac
gitra gb va nudc. Sy co gidn cua gb 1a do thay
d6i d6 4m cua gd gay nén, né phat sinh & duéi
diém bido hoa thd gd ma nguyén nhan la
nhimg ion tr do OH trong khu vuc phi két
dinh cta Cellulose hap thu thanh phan nudc
trong khong khi dong thoi hinh thanh cau nbi
voi phan tor nude. Phan to nudc lam cho
khoang cach gitta cac phan tu trong thanh
phan gd tang 1én, g thé hién trang thai gidn
nd din dén kich thuéc khong on dinh
(OCHAYH.A,1964). Trong khi d6, tinh 6n
dinh kich thudc ctia gd 1a chi tiéu quan trong
dé danh gia chat luong va kha ning sir dung
6. Khi gd duoc xir Iy boi mot sé loai hoa
chét, cac tac nhan s& xdm nhép vao té bao gd,
n6 sé tuong tic véi cac thanh phan hod hoc
ctia gd 1am cho c6 su thay ddi vé lién két, cau
tric ctua gb ¢ su thay doi. Su tac dong cua
céc tac nhan chu yéu vao céc lién két ngang
(cAu ndi hydro) giita cac phan ttr, phan 16n 1a
lién két Hydro gitra cac phan tr Cellulose. Tir
d6 tinh 6n dinh kich thudc cia gb s& duoc
nang cao (Pao Xuan Thu, 2010).

Hoa chit Polyetylenglycol (PEG) di duoc cac
nha khoa hoc trén Thé gidi cling nhu ¢ Viét
Nam nghién ctru sit dung dé on dinh kich
thudc gd. Khi gb dugc xir Iy bang PEG, tic 1a
PEG tan trong nudc voi phan tir lugng nhat
dinh, do ap luc hoi nude cua no thp, khi PEG
chui thim vao vach té bao thay thé thanh phan
nude, nd van ¢ trang thai sap ton tai trong
vach té bao, giit cho té bao ¢ trang thai truong
ng, duy tri tinh 6n dinh kich thudc cia gd.
Thuce chat cua xir 1y 1a su thay thé thanh phan
nude trong gd boi PEG dong thoi 1am cho gd
duy tri trang thai truong ng, tr d6 lam cho
kich thudc cua gd 6n dinh. Phuong phap xur 1y
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c6 may loai sau: Quét phu, phun suong,
khuéch tan, ngdm tdm va ap lyc, trong do6
phuong phap ngdm tim 13 don gian va hiéu
quéa nhét (Pao Xuan Thu, 2010).

Vi thube co tén khoa hoc: Schima wallichii
(DC.) Korth, tén thuong mai: Mangtan,
Puspa, Schima, Talo, Samak, Simartulu. Tén
Vi¢t Nam khac: Trin, Khao cai, X4 cai, May
t ly, Vang ram. Vo4i thude 1a loai cay kha
thong dung ddi v6i ngudi dan ving nui, dic
biét tai cac tinh mién nui phia Bic (V6 Dai
Hai, 2010). Gb Véi thubc c6 mot sb dic diém:
Khéi lugng thé tich & d6 am 12% va & trang
thai kho kiét (46 4m 0%) lan luot 1a: 0,78 va
0,74g/cm’. Gb ¢6 dac va 18i nhung khong phan
biét vé mau séc, gs c6 mau niu xam hay xam
tréng, van khoéng rd. Mt g6 min, mach don
doc phan tan, khong thdy moé mém, tia gb nho
va hep. Chiéu huéng thé gd 1éch. Hé s co rut
thé tich cua Véi thude thudc loai 16n (0,58). G&
cing trung binh va nang trung binh.

O Viét Nam, mic du Vi thude 1a loai cay rat
cd tiém nang, da dugc tréng tai nhiéu noi
nhung chua c6 cong trinh nao nghién clru st
dung gd trong linh vuc ché bién, dic biét viée
nghién ctru lam gidm kha nang co rut, gian n&
ctia chiing gop phan nang cao gia tri sir dung.
Xuat phat tir Iy do d6, ching toi tién hanh:
“Nghién civu xdc dinh cdc thong sé cong nghé
ngdm tam dung dich PEG nham én dinh kich
thuée gb Véi thube (Schima wallichii (DC.)
Korth) ”.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu

- Gb Vbi thude duoc khai thac tai Ban quan 1y
ring dic dung COPIA tai x3 Chiéng Bom,
huyén Thuan Chau, tinh Son La. Gd tron sau
khi khai thac van chuyén vé phong thi nghiém
cia Vién Nghién ciru Cong nghi¢p Rung da
tién hanh x¢& van, cit mau thi nghiém. Céc



Bui Duy Ngoc et al., 2014(3)

Tap chi KHLN 2014

mau thi nghiém va mau do6i ching dugc lay
trén cung 1 tam van xé.

- Hoa chat: Hoé chat dung trong thi nghiém 1a
Polyetylenglycol (PEG) c6 cac tinh chat sau:

Bang 1. Cac thong sb ctia PEG dung thi nghiém

R L s Phan t&r lwong X Diém déng | D6 nhot (cst) .
Coéng thirc cau tao trung binh Ty trong ran (°C) (100°C) Ngoai quan
HO - CHz - (CH: - O - CHy), - CH>OH 600 1,10(50/4°C)| 20~25 10 Dich, khéng
mau, trong,
kho bj riva troi

Thiét bi thi nghiém:

Thi nghiém duoc tién hanh trong Phong thi
nghiém cua Vién Nghién ciu Cong nghiép
Rung bao gdm céc thiét bi chinh sau: Thiét bi
dung dé ngam tam mau gd trong PEG (Thiét
bi c6 gin dau cam bién nhiét dé diéu khién
nhiét d6 ngdm tim); Tu siy MEMBER (Dirc):
nhiét d6 t6i da 200°C, d6 chinh xac + 0,1°C
dung dé sdy mau. Thiét bi do d6 am; Thudc

kep dién tir; Can dién tr c6 do chinh xac 10'3;
Ong dong thuy tinh dung tich 500ml, c6 vach
chia 1/10ml dung dé pha ho4 chat.

2.2. Phwong phap nghién ctru
2.2.1. Thuee nghiém ngém tim héa chit PEG

- St dung phuong phap ngam thuong. Quy
trinh thi nghiém theo so d6 sau:

G tron gb Vi thude

> Tao mau: day x rong x dai

Ngam mau trong nudc cat

Kiém tra, dnh gid hi¢u qua cia gd Véi thude
da qua ngam tam PEG:

- Ty 1é ting khéi luong WPG;

|

Ngam mau trong hoa chit PEG ¢ cac

- Ty 1¢ tang khéi luong thé tich V
- Hé s6 chdng truong né (ASE);
- Do co rit;

- B¢ gian né.

A

ché d6 (T,t, N) khac nhau theo quy
hoach thuc nghiém

Hinh 1. Quy trinh thi nghiém

a. Quy hoach thuc nghiém
» Luwa chon khoang bién thién cia cdc yéu 10:

Viéc lua chon khoang thyc nghi€ém cua cac
yéu t6 phai can clr vao diéu kién cong nghé,
vat liéu va diéu kién kinh té, ky thuat trong
thuc nghiém, dung cu do, muc tiéu st dung
san phém... Vi diéu kién thi nghiém hién co
chung toi lya chon céc thong sb ¢ gia tri mirc
trén (max), mirc dudi (min), muc trung gian
(mirc 0) cy thé nhu sau:

- Nhiét d¢ dung dich khi ngam (T):

Tomin= 40"C, Tinax = 60°C, To= 50°C;
- Thot gian ngam (1):

Tmin = Oh, Tmax = 10h, 19= 8h;

- Nong do dung dich khi ngam (N):

Nmin = 15%, Nmax = 25%, Ny = 20%.
» Lua chon dang ham twong quan va ké hoach
thuc nghiem:
Néu lya chon mé hinh tuyén tinh (bdc nhét)
dé nghién ctru sy anh hudng cia cac ché do

3477




Tap chi KHLN 2014

Bui Duy Ngoc et al., 2014(3)

ngam tam PEG dén ty 1é co gidn ctia gd Xa cir
14 nho thi kha nang mé hinh khoéng tuong
thich 1a rat 16n. Do d6, chung toi Iya chon mé
hinh quy hoach thuc nghiém bac hai, vdi dang
nhu sau:

n n n
Y =bg + Zbixi + Z bijxixj + Zbijxizl

i ij=1 i
Va chon ké hoach thyc nghiém ddi ximg loai
trung tam hop thanh truc giao. Theo phuong
phap nay thi mdi yéu t6 phai ldy 5 muc thi
nghiém: muc trén (+1), duédi ( - 1), muc “0”
va 2 diém sao voi tay don a dugc xac dinh
theo cong thirc sau:

o= \/\/2"*”*2 (277 +2n+1)-2"7" =1,215 (1)

Trong dé: n - sb yéu té anh huong, n=3

p - béc rut gon. n<4 thi p=0
Pé xay dung phuong trinh tuong quan thuc
nghiém, trudc hét can ma hod cac yéu té anh
huong:
- Nhiét d¢ dung dich khi ngam T dugc ma hoa
la Xl;
- Thot gian ngam t dugc ma hod 1a Xj;
- Nong d6 dung dich khi ngdm N duoc ma
hoa la X3;
Theo khoang bién thién cia cac yéu t6, xac
dinh dugc gia tri cia cac muc thi nghi€ém nhu
bang sau:

Bang 2. Gia tri cac muc thi nghiém

5 - Mtrc thi nghiém
1T Bien thuwc Dang ma o » 0 1 . T
1 T Cc) X4 35 40 50 60 65 10
2 1 (h) X2 5 6 8 10 11 2
3 N (%) X3 14 15 20 25 26 5

Trong bang trén:
+0a : gid tri mc sao trén va dudi
X, =X,tal (2)

Z: Ximax B i min

- 1a khoang bién thién
b. Lap ma tran thuc nghiém:

> S0 thi nghiém phdi lam:
N=Nyp+N;+N,=15 (3)
Trong do:

No - s6 thi nghiém & tdm. Theo ké
hoach Harly, chon Ny = 1;

N; - sb thi nghiém ké hoach béc nht.
N, =2"=2°=8;

N, - s6 thi nghiém ¢ phan mo rong.
Ny=2n=2x3=6
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» Lap bang ma tran thuc nghiém:

Bang 3. Ma tran thyc nghiém

No X1 X2 X3 Chu thich

1 -1 -1 -1

2 1 -1 -1

3 1 ! 1 Thi nghiém

5 -1 -1 1 nhan cua

6 1 1 1 ké hoach

7 -1 1 1

8 1 1 1

9 -a 0 0

10 +a 0 0

1 0 -a 0 Thi nghiém
tai cac

12 0 +ta 0 diém sao

13 0 0 -a

14 0 0 +a

15 0 0 o | Thinghiém
tai tam
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> S6 lan Idp cho méi thi nghiém: 3 lan Idp.

c. Kiém tra s6 liéu:

- Céc s liéu thuc nghiém dugc loai bd sai $6
thé theo chuén Studen;

- Kiém tra tinh ddng nhat ciia cac phuong sai:
Theo tiéu chuan Kohren;

- Kiém tra mirc d6 anh huong cia cac yéu tb
tac dong: Theo tiéu chuan Fisher (Nguyén
Van Bi, 2005).

2.2.2. Kiém tra, ddnh gid hiéu qui ciia gé
Voi thudc di qua ngam tim PEG

Pé danh gia gb Vi thudc khi ngdm tam bang
héa chat PEG c6 dat hiéu qua vé tinh 6n dinh
kich thudc khong, tién hanh kiém tra cac chi
s6 sau (Poan Van Thu, 2010):

+ Ty 1§ ting khéi hrgng WPG (Weight
percent gain):

Cong thuec tinh:

WPG _ mSXl B mtXl
Myy.

x100%m  (4)

Trong dé: mtxl - khdi luong kho kiét cia mau
gd truéc khi ngdm tam tinh bang
gam (g);
msx] - khoi lugng kho kit ctia mau gd
sau khi ngdm tAm tinh béng gam (g).

+ Ty 1¢ ting khoi lwgng thé tich (V):

Cong thuec tinh:

V= M x100 ’% (5)
Yix1-

Trong do: ytxl - khdi lugng thé tich kho kiét ciia
méu gb trude khi ngdm tam, g/cm’;
ysxl - khdi lugng thé tich kho kiét ctia
mau gb sau khi ngdm tim, g/cm’.

Khdi lugng thé tich kho kiét ciia mau gd trudc

va sau khi ngdm tam tinh theo cong thirc [6]:

_ 1000xm

, g/em’ 6
[xaxb gem ©

Trong dé: m - khéi luong mau gd (g) trudc
hodc sau khi ngam tam.
1, a, b - kich thuéc mau gb (mm)
trudc hodc sau khi ngadm tam
tuong ng véi cac chidu doc thd,
xuyén tam, tiép tuyén.

+ Hé s6 chong trwong né (ASE):

Hé s chng truong nd (ASE) dugc xac dinh

Vv, -V,
theo cong thirc: ASE = —>—"E5 %100, % (7)
)

Trong dé: Vy: ty 1& truong nd thé tich cua gb
chua dugc xur Iy PEG.

Vpeg: ty 18 truong no thé tich cta gd di qua
xt ly PEG.
ASE > 0: qua trinh x1r ly dat hiéu qua.
ASE = 100%: vét liéu hoan toan 6n dinh.
ASE = 0%: qua trinh xtr Iy khong c6 hiéu qua
gi dbi véi su 6n dinh kich thude.
ASE < 0: qua trinh xtr 1y ¢6 két qua nguoc lai
ddi véi su 6n dinh kich thude.

+ Xac dinh d9 co rat (Theo tiéu chuan TCVN
8048 - 13 :2009)

Cong thure tinh d6 co rut: § (%)
- Theo phuong xuyén tam:

ﬂrmax — lrmax _lrmin XIOO, % (8)

rmax

- Theo phuong tiép tuyén:

ﬂtmax — ltmax B ltmin % 100 , % (9)

fmax

Trong d6: lymax va lymax - 12 kich thudc cia mau
thir tai @6 am 16n hon do am tai
diém bio hoa, do theo phuong
xuyén tdm hoic phuong tiép tuyén,
tinh bang milimét.
Limin V@ lynin - 12 kich thuéc ciia mau
thir sau khi sdy, do theo phuong
xuyén tim hodc phuong tiép tuyén,
tinh bang milimét.
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+ Xac dinh d gidn né (Theo tiéu chuan:
TCVN 8048 - 15:2009)

Cong thuce tinh d6 gian nd: a (%)

- Theo phuong xuyén tam:

a, . = D =lrmin 100, 4 (10)
- Theo phuong tiép tuyén:
ltmax B lt min

a,,. = e—Eex100,%  (11)

t min

Trong do: Lay Va lynay - 12 kich thudc cua mau
thir tai thoi diém d6 4m 16n hon do
am tai diém bdo hoa, do theo
phuong xuyén tam hoac phuong

tiép tuyén, tinh bang milimét.

Lomin VA& Lomin - 12 kich thuéc cua mau
thir sau khi sdy, do theo phuong
xuyén tdm hodc phuong tiép tuyén,
tinh bang milimét.

III. KET QUA NGHIEN CUU VA THAO
LUAN

3.1. Anh huwéng ciia ché d9 ngim tim PEG
dén do ting khoi lwong thé tich

Két qua xac dinh khdi lugng thé tich kho kiét
cia cac mau thi nghiém trudc va sau khi
ngam tam, ty 1& ting khoi luong (WPG), ty 18
ting khoi luong thé tich (V) duoc ghi trong
bang sau:

Bang 4. Két qua xac dinh ty 1¢ ting khéi luong (WPG) va ty 18 ting khéi lwong thé tich (V)

No X1 X2 X3 vtxl (g/cm®) ysxl (g/cm®) V (%) WPG (%)
1 -1 -1 -1 0,751 0,82 9,69 14,32
2 1 -1 -1 0,751 0,83 10,22 14,56
3 -1 1 -1 0,751 0,83 10,22 16,88
4 1 1 -1 0,751 0,82 9,31 15,87
5 -1 -1 1 0,751 0,80 6,49 11,07
6 1 -1 1 0,751 0,78 4,51 8,33
7 -1 1 1 0,751 0,83 10,28 14,77
8 1 1 1 0,751 0,81 7,34 12,69
9 -a 0 0 0,751 0,80 6,05 11,44
10 +a 0 0 0,751 0,84 12,10 17,12
11 0 -a 0 0,751 0,85 13,68 18,68
12 0 +a 0 0,751 0,83 10,95 15,82
13 0 -a 0,751 0,86 13,95 19,61
14 0 +a 0,751 0,83 10,36 15,62
15 0 0 0 0,751 0,87 15,94 19,94

S6 liéu bang 4 cho théy & tat ca cac ché do
ngam tam, khoi luong thé tich cua cac mau
duoc ngam tam déu tang 1én so voi trude khi
ngam tam (ysxI>ytxl), dong nghia vai nd 1a ty
1¢ tang khdi lwong thé tich V cua cic méiu
ngam tim. Céac ché d6 ngdm tam khac nhau thi
luong héa chat PEG tham thau vao trong mau
g0 ciing khac nhau duogc thé hién thong qua ty
1é ting khi lugng WPG tir 8,33% dén 19,94%.
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3.2. Két qua xac dinh H¢ s6 chong truwong
né (ASE)

Hé sé chéng truong nd (ASE) cua gb Véi
thudc dd qua ngdm tam PEG dugc xac dinh
thong qua viéc tinh ty 1& gidn no cua gb da
qua xur 1y ngdm tdm va gd chua qua xu ly
ngam tam. ASE duoc tinh theo cong thic (7)
nhu trinh bay & muc 2.2.2. Két qua nhu sau:
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Bang 5. Hé s6 chong truong né (ASE) ciia gd Véi thude di dugc ngdm tam PEG

No X1 X2 X3 Y1 Y2 Y3 Y

1 -1 -1 -1 32,14 28,96 29,92 30,34
2 1 -1 -1 23,12 21,16 24,75 23,01
3 -1 1 -1 52,34 50,89 54,99 52,74
4 1 1 -1 16,32 12,65 15,79 14,92
5 -1 -1 1 21,14 20,86 15,06 19,02
6 1 -1 1 24,65 25,56 29,50 26,57
7 -1 1 1 32,23 34,67 33,12 33,34
8 1 1 1 39,42 37,88 37,81 38,37
9 -a 0 0 36,00 34,56 37,08 35,88
10 +a 0 0 37,89 38,02 40,04 38,65
11 0 -a 0 48,13 47,89 46,45 47,49
12 0 +a 0 40,07 37,63 41,49 39,73
13 0 0 -a 43,23 43,14 38,46 41,61
14 0 0 +a 41,23 40,57 43,33 41,71
15 0 0 0 35,02 33,66 37,19 35,29

Két qua bang 5 cho thdy, hé sb chéng truong
n6 (ASE) cuia tit ca cac ché 46 ngam tam déu
cho ASE>0 (ASE dat tir 14,92% dén 52,74%),
chimg t6 qua trinh ngdm tam gd Voi thude
vao trong hoa chat PEG cho hiéu qua vé on
dinh kich thudc gb.

3.3. Xac dinh dé co rut, giin né cia gb Vi
thudc di qua ngdm tim PEG

Cac mau gd sau khi d3 tién hanh thi nghiém
ngdm tim PEG theo dung ma tran thuc
nghiém tai bang 3, tién hanh xac dinh d6 co

rat va gian no. Dé xéac dinh dd co rut, st dung
TCVN 8048-13:2009; Xac dinh d§ gian nd,
stt dung TCVN 8048-15:2009. Do gb c6 cau
tao tir cac té bao soi gd xép theo chiéu doc
than cdy va cac té bao tia gd theo chiéu xuyén
tAm nén co rut va gian nd chu yéu 1a theo
chiéu tiép tuyén va theo chiéu xuyén tdm, con
theo chiéu doc thd 1a khong dang ké. Vi vay
chi tién hanh xac dinh do co rGt va giin né
theo chiéu tiép tuyén va xuyén tam, khong xac
dinh co rut va gian no theo chiéu doc ths. Két
qua xac dinh nhu sau:

Bang 6. Do co rut ciia gd Vi thude dd ngam tdm PEG

No X1 X2 X3 _ Dc};co rat (%) theo cac chiétf i
Tiep tuyéen Xuyén tam
1 -1 -1 -1 9,64 4,53
2 1 -1 -1 8,04 6,34
3 -1 1 -1 9,15 6,32
4 1 1 -1 8,99 6,40
5 -1 -1 1 9,89 6,17
6 1 -1 1 10,47 5,64
7 -1 1 1 9,86 5,88
8 1 1 1 10,39 5,74
9 -a 0 0 10,00 4,94
10 +a 0 0 9,24 4,73
11 0 -a 0 7,43 4,38
12 0 +a 0 8,17 5,35
13 0 0 -a 7,64 5,51
14 0 0 +a 9,29 4,93
15 0 0 0 6,53 3,57
Déi chirng 11,17+0,37 6,91+0,22
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S6 liéu bang 6 cho thdy: O tit ca cac ché do
ngam tam, d6 co rut theo cac chiéu tiép tuyén
va xuyén tdm da giam di rat nhiéu so véi mau
dbi chimg. Mau khi chua ngdm tdm d6 co rat
theo chiéu tiép tuyén 1a (11,17+0,37)%, mau
sau khi ngdm tam d6 co rat theo chiéu tiép
tuyén 1a 10,47% dén 6,53%. Mau khi chua
ngam tim do co rat theo chiéu xuyén tdm 1a
(6,91£022)%, mau sau khi ngdm tdm do co rit
theo chiéu xuyén tam la 6,40% dén 3,57%.

Tir két qua thu duge & bang 6, sau khi xur 1y sd
liéu, tién hanh x4y dung cac phuong trinh:

*) Phuwong trinh twong quan biéu dién dnh
hwong cua nhiét do ngam, thoi gian ngam,
néng do dung dich toi do co rut theo chiéu
tiép tuyén cia goé Voi thudc:

Y(%) = 66,6222 - 1,7066T - 12281t -
1,2951IN + 0,0086Tt + 0,0718TN - 0,0070tN
+0,0148T"2 + 0,06211"2 + 0,0279N"2  (3.1)
Kiém tra tinh dong nhit cia cac phuong sai
theo tiéu chuan Kohren; Kiém tra mtc d6 anh
huéng cua cac yéu td tac dong theo tiéu chuan
Fisher. Két qua kiém tra nhu sau:

G, =0,1022 <G, =0,1980, nghia la cac
phuong sai do ludng dong nhat.
- F,=9,02>FE, =3,32, chiung t6 cic yéu td
dau vao c6 anh huong dang ké.
Tir phuong trinh (12), v& do thi biéu dién su
anh hudng cua don yéu t6 dén d6 co rut theo
chiéu tiép tuyén ctia gb Véi thude:

Anh huéng ciia nhi¢t do ngam tAm PEG dén dé co rit theo
chiéu tiép tuyén gb Véi thude
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Anh huéng ciia thoi gian ngdm tim PEG dén d co rit theo
chiéu tiép tuyén g6 Vi thude
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Anh hwéng ciia ndng do ngdm tim PEG dén db co rit
theo chilu tiép tuyén gd Véi thude
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Do thi 1. Anh hudng cta nhiét 4o, thoi gian ngdm tim va nong d6 hoa chat dén do co rat
theo chi€u tiép tuyén ctia go Voi thudc

D6 thi 1 cho thay: khi nhiét d6 ngam
T = 50,49°C, thoi gian ngdm t = 7,54h va
noéng do hoa chat khi ngam tam N = 17,78%
thi d6 co rat theo chiéu tiép tuyén cua gb Voi
thudc 1a thap nhat (xap xi 7%), so v6i mau
chua ngam tam (11,17+0,37)%.
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*) Phirong trinh twong quan biéu dién anh
huong cua nhiét do ngam, thoi gian ngam,
no”‘ng do dung dich toi do co rut theo chiéu
xuyén tam goé Voi thuoc:

Y (%) =26,9234 - 0,3847T - 1,3761 - 0,8513N

- 0,0083Tt - 0,0064TN - 0,0255tN +
0,0059T"2 + 0,1520t"2 + 0,0340N*2  (13)
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Kiém tra tinh dong nhét ciia cac phuong sai
theo tiéu chuén Kohren; Kiém tra mtrc do anh
huong cia cac yéu tb tac dong theo tiéu chuan
Fisher. Két qua kiém tra nhu sau:

G, =0,1137<G, =0,1980, nghia la cac

phuong sai do ludng dong nhét.

- F,=7,52>F, =3,32, chimg to cac yéu td
dau vao c6 anh huong dang ké.

Tir phuong trinh (13), v& dd thi biéu dién sy
anh huong cua don yéu t& dén do co rit theo
chidu xuyén tdm cia gb Vi thude:

Anh huéng ciia nhiét dp ngdm tim PEG dén d co niit theo Anh hwéng ciia thoi gian ngdm tim PEG dén d§ co rit
chi¢u xuyén tim gb Vi thube theo chi¢u xuyén tim goé Voi thuoc
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Anh hwéng ciia ndng do ngam tim PEG dén d co rit
theo chidu xuyén tim gb Véi thube
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Do thi 2. Anh huong cia nhiét do, thoi gian ngdm tim va ndng d6 hoa chat dén do co rat
theo chiéu xuyén tam cua go Voi thuoc

D6 thi 2 cho thidy: khi nhiét d6 ngam tam
T = 49,25°C, thoi gian ngdm tdm t = 7,57h,
noéng do hoa chat khi ngdm tam N = 20,23%
thi d6 co rat theo chiéu xuyén tim cta gb Vi

thudc 13 thap nhét (3,84 + 3,87%), so véi mau
chua tdm (6,91 + 0,22) thi d6 co rat giam gan
mot nura.

Bang 7. Do gidn nd cta gd Vi thude di ngdm tim PEG

No X1 X2 X3 B@Agiﬁn né (%) theo cac chiéuﬂ _
Tiep tuyén Xuyén tam
1 -1 -1 -1 8,36 4,22
2 1 -1 -1 9,54 5,71
3 -1 1 -1 6,81 3,26
4 1 1 -1 10,10 6,16
5 -1 -1 1 9,86 5,39
6 1 -1 1 8,88 3,71
7 -1 1 1 8,69 4,47
8 1 1 1 8,55 3,97
9 -a 0 0 8,03 4,04
10 +a 0 0 8,41 4,41
11 0 -a 0 7,38 3,96
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No X1 X2 X3 _ D@‘gién n& (%) theo cac chiéuA _
Tiep tuyen Xuyén tam

12 0 +a 0 6,57 4,62
13 0 0 -a 7,55 4,41
14 0 0 +a 7,77 4,01
15 0 0 0 7,05 4,25

Déi chirng 11,9740,39 6,83+0,33

S6 lidu bang 7 cho thay: O tat ca cac ché d6  Y(%) = 41,8871 - 0,9447T - 2,0349t -

ngam tam, do gidn nd theo cac chiéu tiép
tuyén va xuyén tdm di giam di rat nhiéu so
v6i mau d6i chimg. Mau khi chua ngdm tam
d6 gidn no theo chidu tiép tuyén Ia
(11,97+0,39)%, mau sau khi ngam tam do
gidn no theo chiéu tiép tuyén 1a 10,10% dén
6,57%. Mau khi chua ngam tam do gian no
theo chiéu xuyén tam la (6,83 + 0,33)%, mau
sau khi ngdm tim do gidn nd theo chiéu
xuyén tam 13 6,16% dén 3,26%.

Tir két qua thu dugc & bang 7, sau khi xur 1y sd
liéu, tién hanh x4y dung cac phuong trinh:

*) Phuwong trinh twong quan biéu dién dnh
huong cua nhiét do ngdam, thoi gian ngdm,
nong d¢ dung dich téi do gian né theo chiéu
tiép tuyén go Voi thube nhw sau:

Anh huéng ciia nhi¢t 9 ngdm tim PEG dén do gidn n¢
theo chiéu tiép tuyén gb Véi thube
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0,3934N + 0,0185Tt - 0,0140TN - 0,0063tN
+  0,011108T"2 + 0,0674251"2 +
0,029212N"2 (14)

Kiém tra tinh dong nhit cia cac phuong sai
theo tiéu chuan Kohren; Kiém tra mutc d6 anh
hudng cua cac yéu td tac dong theo tiéu chuan
Fisher. Két qua kiém tra nhu sau:

- G, =0,0908 <G, =0,1980, nghia la cac
phuong sai do ludng dong nhat.

- F,=23,77>F, =3,32, ching to cac yéu td
dau vao c6 anh huong dang ké.

Tt phuong trinh (14) v& d6 thi biéu dién su
anh hudng cua don yéu to dén do gidn nd theo
chiéu tiép tuyén ctia gb Véi thude:

Anh hwéng ciia thoi gian ngim thm PEG dén do gidn no
theo chidu tiép tuyén gb Vi thubc

P gian né (%)

6-6036
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Anh hwéng ciia ndng do ngdm tim PEG dén dp gidn né
theo chiéu ﬁép tuyén gb Véi thude
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Po thi 3. Anh hudng cta nhiét 46, thoi gian ngdm tim va ndng d6 hoa chat dén do gidn no
theo chi€u tiép tuyén ctuia go Voi thudc
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Do thi 3 cho thay: khi nhiét d6 ngdm tam T =
48,440C, thoi gian ngdm tam © = 9,17h, néng
d6 hoa chat khi ngdm tam N = 19,55% thi d6
gidn no theo chiéu tiép tuyén cua gd Voi
thudc 1a thap nhét (xap xi 6,5%), so véi miu
chua tam (11,9740,39)% thi ty 1& gidn no
gidm gan mot nira.

*) Phirong trinh twong quan biéu dién anh
huong cua nhiét do ngam, thoi gian ngam,
nong dé dung dich téi dé gidn no theo chiéu
xuyén tam go Voi thuoc nhi sau:

Y(%) = 3,875 + 0,0514T - 1,65321 + 0,5375N
+ 0,0162Tt - 0,0164TN + 0,0019tN +
0,001719T*2 + 0,0541"2 + 0,006424N"2
(3.4)

Kiém tra tinh dong nhit cia cac phuong sai
theo tiéu chuin Kohren; Kiém tra muc do anh
hudng ciia cac yéu td tac dong theo tiéu chuan
Fisher. Két qua kiém tra nhu sau:

G, =0,1196 <G, =0,1980, nghia 1a cac
phuong sai do ludng dong nhét.
- F,=9,69>F, =332, ching t6 cac yéu to
dau vao c6 anh huong dang ké.
Tir phuong trinh (3.4), vé do thi biéu dién sy
anh huong cua don yéu t6 dén do gidn no theo
chidu xuyén tdm cia gd Vi thude:

Anh huéng ciia nhigt d ngdm tim PEG dén dj gidn n
theo chiéu xuyén tim gd Véi thubc
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Po thi 4. Anh hudéng cia nhiét dg, thoi gian ngam tam va néng dd hoa chit dén do gian n&
theo chiéu xuyén tim ctia gb Voi thude

D6 thi 4 cho thdy: khi nhiét do ngam tam
T = 42,95°C, thoi gian ngdm tim T = 8,16h,
noéng do hoa chat khi ngdm tam N = 23,26%
thi d6 gidn nd theo chiéu xuyén tdm cua g
Véi thudc 1a thap nhét (xdp xi 4%), so Vi

mau chua tam (6,83 + 0,33)% thi ty 1é gidn no
giam di dang ké.

IV. KET LUAN

Gd Vi thube c¢6 @6 co rit va gidn nd cao, co
rat theo chiéu tiép tuyén (11,17 + 0,37)%, co
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rtt theo chiéu xuyén tam (6,91 + 0,22)%, gidn
n6 theo chiéu tiép tuyén (11,97 £ 0,39)%, gidn
n& theo chiéu xuyén tam (6,83 £+ 0,33)%;

Khi ngam tam gd Véi thubc vao trong hoa
chat PEG véi cac ché do ngam tim khac nhau
(nhiét d6 dung dich khi ngam: 40°C, 50°C,
60°C; thoi gian ngam: 6 gid, 8 gio, 10 gio;
néng d6 dung dich khi ngam: 15%, 20%,
25%) da 1am tang tinh 6n dinh kich thudc cua
g5, cu thé:

Khdi lwong thé tich kho kiét cua cac mau da
ngim ting hon so véi mau chua ngam; hé sd
chéng truong nd (ASE) cia tat ca cac ché do
ngdm tdm déu cho ASE > 0 (ASE dat tir
14,92% dén 52,74%) chimg té qua trinh xr 1y

ngam tim gd Voi thudc vao trong héa chat
PEG dat hiéu qua vé tinh 6n dinh kich thudc.
Do co rat va do gidn nd theo cac chiéu tiép
tuyén va xuyén tdm giam di rat nhiéu, chtng
t6 hiéu luc 6n dinh kich thudc gd 1a rat cao,
theo chiéu tiép tuyén ctua mau chwa ngdm tim
13 hon 11%, sau khi ngdm tam c6 thé giam
xudng con xdp xi 6,5%; theo chiéu xuyén tim
ctia mau chua ngdm tam 1a x4p xi 7%, sau khi
ngam tim c6 thé giam xudng con (3+3,5)%.

Thong sb cong nghé khi ngdm tim g& Vi
thudc trong dung dich PEG hop 1y 1a: Nhiét
d6 dung dich khi ngdm T = 42+50°C, thoi
gian ngdm 1 = 7.5+9h, néng d6 dung dich khi
ngam N = 17+24%.
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