Cong nghiép rung

ANH HUONG CUA XU LY DMDHEU PEN KHA NANG CHONG CHIU
THOI TIET TRONG PIEU KIEN NHAN TAO CUA GO TRAM TRANG
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TOM TAT

Nghién ciru anh huong ctia xir Iy DMDHEU dén kha ning chong chiu thoi tiét trong diéu kién nhan tao ciia gb

Tram tring v6i ndng d6 hoa chdt DMDHEU: 10, 20, 30, 35, 40% trong hai truong hop: mau dugc xir 1y thiy
nhiét (ludc) va khong duge xtr 1y (khong lude) trude xir Iy DMDHEU. Thir nghiém cac mau gb trong thiét bi thur

thoi tiét Ultra-violet/condensation weathering device trong 7 chu ky, trong duong 168 gio. Két qua thuc nghiém

cho thay khi thir nghiém trong diéu kién nhén tao d6 ton hao khdi lugng ciia mau xir 1y va ciia mau khong xtr 1y

khong c6 su khac biét, do 1éch mau dic trung cho mirc d6 thay d6i mau sic gd ciia mau xir 1y thip hon cua miu
khong xir 1y. D¢ léch mau giam khi d6 ting khoi lugng ting: v6i mau khong lude khi xtr Iy héa chat DMDHEU
nong d6 10% c6 WPG 1a 11,07% va AE bang 15,77; khi xir Iy héa chat ndng do 40% c6 WPG 12 26,57% va AE
bang 7,33. Sau thoi gian thir nghiém thoi tiét trong 168 gid ca mau gd khong xir Iy va mau gd xir Iy déu khong

quan sat thy cac vét ran, nit ciing nhu d6 tén hao khdi lugng cua cac miu gb khong c6 su khac nhau rd rét.
Tir khéa: Chdng chiu thoi tiét, d9 1éch mau, thir nghiém thoi tiét nhan tao, Tram tring, xir [y DMDHEU.

I. DAT VAN PE

Trong qué trinh sir dung ngoai troi gd chiu
tac dong dong thoi ciia nhiéu yéu t6 nhu do
4m, nhiét do, mua, néng, sinh vat... Tia ti
ngoai (tia UV) co trong tia ning mit trdi 14 yéu
t6 pha huy gb rit manh, tia sang nhin thay c6
budc song 400 + 750 nm ciing gay pha huay gd.
Khi chju tac dong cua cac yéu t6 moi trudng
ngoai troi xay ra hién tuong quang hoa va giam
do trung hop cua lignin, cac phan tir lignin bi
phan nhé va bi nudc mua rira troi dan tir bé
mat gd, lam ting d6 nhip nhd bé mat gd. Khi
d6 4m méi trudong thay d6i gb hut hodc nha 4m
dan t6i hién tuong co rut hodc dan nd 1am cho
g bi cong vénh, nit né. Néu su thay d6i do am
kém véi sy thay ddi dot ngdt vé nhiét do thi
kha ning gb bi cong vénh, bién dang cang cao.
Mit khac, su thay ddi d6 4m gd trong qua trinh
str dung dan dén hién tuong gd bi kho va am
lai tao diéu kién cho nAm xam nhap, phat trién
va pha hoai bé mit va pha hoai dan vao phia
trong g6. Su tac dong ddng thoi cia cac yéu to
moi trudng dan dén sy thay d6i vé mau sic, do
nhin bé mit, khdi luong riéng cia gd, 1am
giam chét luong gd. Panh gia kha ning chng
chiu thoi tiét trong diéu kién ty nhién can thu

nghiém gd trong thoi gian dai (6 thang, 1 nim,
2 nam...). Pé danh gia kha ning chéng chiu
thoi tiét cua vat liéu trong thoi gian ngin co thé
sit dung phuong phap thir nghiém gia tdc,
trong phuong phap nay mau duoc thir nghiém
trong thiét bi thir thoi tiét gia toc. Bai bao trinh
bay két qua nghién ctru tic dong cua diéu kién
thoi tiét trong diéu kién nhan tao (thiét bi thu
nghiém gia toc) dén su thay d6i mot sd dic
tinh cia gd Tram tring xu 1y hoéa chat
DMDHEU: tén hao khoi luong, do 1éch mau
(dic trung cho murc su thay d6i mau sic cua gd
sau thur nghiém so voi trude thr nghiém thoi
tiét), cac vét nit trén bé mat gd.

IL. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Vat liéu: GO Tram tring (Canarium album
Lour. Raeusch), 20 tudi, dugc khai thac tai
Chuong My, Ha Noi; hoa chit Dimethylol
dihydroxy ethyleneurea (DMDHEU), clorua
magie (MgCl,.6H,0), nudc cit.

Thiét bi: bé diéu nhiét RW-3025G (Han
Quéc) c6 thé diéu khién nhiét 4o tir -25°C dén
100°C; thiét bi tAm chan khéng ap luc; ta siy;
can phan tich do chinh xac 0,0001g; thiét bi
ther thoi tiét gia toc (td khi héu) Ultra-
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violet/condensation weathering device; may do
mau quang phd phan xa Spectrophotometer,
hing san xuat: Gretag Macbeth, Kiéu: Color
Eye 2180 UV.

2.2. Phwong phap nghién ciru

B§ tri thuc nghiém don yéu td, yéu té thay
d6i 12 ndng d6 hoa chit DMDHEU véi cac cip
khéc nhau.

Yéu t6 ddu vao: ndng d6 hoa chat
DMDHEU: 10, 20, 30, 35, 40%

Trong bai bao da tién hanh nghién ctru xur 1y
gd Tram trang trong hai truong hop: miu da
duoc xtr 1y trude (lude, ky hiéu cac 16 mau co
chita L phia trudc) va khong dugc xur 1y trudce
(khong ludc, ky hiéu cac 16 mau-KL).

Mau gb qua xur ly thiy nhiét (ludc) trong
12 gio va khong qua xur ly thuy nhi¢t cung
dugc tién hanh xir ly hoa chit, sau do6 xac
dinh tinh cht.

Céc 16 mau thi nghiém gom co:

KL10%, KL20%, KL30%, KL35%, KL40%
- 16 mau khong ludc va xir 1y hoa chat
DMDHEU ndng d6 10%, 20%, 30%, 35% va
40%.

L10%, L20%, L30%, L.35%, L40% - 16 mau
dugc lude trude va xir Iy hoa chait DMDHEU
ndng d6 10%, 20%, 30%, 35% va 40%.

Yéu t6 dau ra: Kha ning chéng chiu thoi
tiét trong diéu kién nhan tao dugc dic trung
boi cac chi tiéu: ton hao khoi luong mau; mirc
do thay ddi mau sic hay con goi 1a do léch
mau; cac vét nit trén bé mat gd.

Yéu té ¢é dinh: - Qua trinh xtr 1y thuy nhiét
(ludc gd): nhiét do xur 1y 1a 70°C, d6 am gb
trude khi xir 1y — 40%, thoi gian xu 1y 12 gio;

- Qua trinh xu 1y hoa chit DMDHEU: do
am g0 trude khi tam -12-14%, ty 1& chat xtc
tac clorua magie - 5,5 % khéi luong so voi hoa
chat DMDHEU ruat chan khong dén 70 Pa
trong thoi gian 30 phuat; ap luc tim - 0,8 MPa,
thoi gian duy tri ap luc 90 phat; nhi¢t d§ xu 1y
nhiét — 120°C, thoi gian xtr Iy nhiét -12 gio.

S6 lwong mau thi nghiém cho céc tinh chit

duoc xac dinh theo cac tiéu chudn tuong tng.
Két qua xac dinh duoc xur 1y theo cac chi tiéu
théng ké theo phan mém Data analysis trén
Excel.

Phwong phap nghién ciru

Kha ning chéng chiu thoi tiét trong diéu
kién nhan tao duoc xac dinh dua theo ti€u
chuin ASTM D4587. G& sau khi xir 1y hoa
chat, luu gitr trong diéu kién phong binh
thuong va duoc kiém tra kha ning chdng chiu
thoi tiét trong diéu kién nhan tao trong thiét bi
thir thoi tiét.

Mau duoc chuin bi theo tiéu chuidn Nga
['OCT 16483.21-72* (GOST 16483.21-72%),
yéu cau v6i mau theo tiéu chudn ASTM D4587
nhung thay d6i kich thudc mau 1a 145 x 45 x 3
mm (doc théx tiép tuyén x xuyén tdm). Miu
duoc chuan bi va phan chia thanh 11 ché o
thue nghiém: 5 ché do mau xu 1y hoa chét co
xtr 1y thity nhiét trudce, 5 ché d6 mau xir 1y hoa
chat khong xur 1y thuy nhiét trude va 1 ché do
12 mAu d6i ching (méiu khéng xir 1y).

Cic bude tién hanh:

Cac mau thudc ché do can xu 1y thuy nhiét
duoc xtr Iy & nhiét do 70°C. Sau do, tat ca cac
mau dugc luu giit cho dén khi dat do am 12-
14%. MAu (trir mau dbi chung) dugc xir 1y hoa
chat DMDHEU theo bd tri thi nghiém d3 dinh.
Sau khi xtr Iy hoa chat, mau gd xur 1y cing véi
mau dbi chimg duoc sdy & nhiét d6 103+2°C
cho dén kho kiét, xac dinh khéi lwong kho kiét
ctia mau gob. Sau dé, cac mau gd duoc luu giit
trong diéu kién phong trong 1 thang thi dugc
dem thtr nghiém thoi tiét trong diéu kién nhan
tao - chiu tac dong cua tia tr ngoai, am trong
thiét bi thir thoi tiét.

Trinh ty cac budc trong mot chu ky thur
nghiém mau trong thiét bi thir thoi tiét:

Budce 1- 4 gio chiéu tia tir ngoai ¢ nhiét do
60°C;

Budc 2- 20 gio phun 4m & 45°C.

Tién hanh thir nghiém mAu trong thiét bi thu
thoi tiét “Ultra-violet/condensation weathering
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device” trong 7 chu ky, twong duong 168 gio.
Sau khi thir thoi tiét mau gb duoc luu giit trong
phong 2 tuan dé 6n dinh, sau d6 dugc so mau
trén may so mau dé xac dinh d6 léch mau &
phan chiu tac dong cta tia UV va 4m voi phan
khong chiu tac dong cia tia UV va am. So mau
dugc tién hanh trén may do mau quang phd
phan xa Spectrophotometer, Hing san xuét:

|

-

Gretag Macbeth, Kiéu: Color Eye 2180 UV. Po
mau sic gd dugc thuc hién theo tiéu chuén ISO
105 JO1: 1997 va ISO 105 J03: 2009, do mau
tinh theo CIE La*b*.

Sau d6, mau duoc sdy kho kiét dé xac dinh
khéi luong kho kiét, tir d6 xac dinh tén hao
khéi lugng sau thir nghiém thoi tiét trong didu

kién nhan tao.

Hinh 1. Thiét bi thir nghiém thoi tiét gia téc Ultra-violet/condensation weathering device

Chi tiéu danh gia:
a) Ton hao khoi heong mdu: Toén hao khdi
lwong mau trude va sau khi thir nghiém:

THKL ="+~ 1100, % (1)

m,

& d6: me- Khéi lwong mau & trang thai kho
ki€t trudc khi thir nghiém;

m,- Khéi luong miu & trang thai kho
ki€t sau khi thir nghiém.

b) Do léch mau:

Sau khi thtr nghiém trong tu khi hau trén
mot bé mit mbi mau g s& c¢6 hai phan c6 mau
sdc khac nhau do mot phﬁn duoc chiéu va mot
phan khéng duoc chiéu tia UV khi thir nghiém.
Mau sic ctiia gd & mdi phan (dugc duoc chiéu
va khong dugc chiéu) duge may do ¢ 10 vi tri
va may s& dua ra tri sd trung binh cua céc
thong sb can xac dinh. Panh gia mic d6 thay
d6i mau sic cua gd qua do léch mau AE. Po
1éch mau dugc tinh theo cong thirc:

AE=VAL +Ad" +Ab"

AE=\(L, —Ly)* +(a, —a,)* + (b, —b,)* (2)

Trong do:

Ly - gi4 tri trung binh do sang ctia gd sau
thir nghiém; Ly- gia tri trung binh d6 sang cua
gs trudc thu nghiém,;

ay va ay- gid tri trung binh chi sé sic phd theo
truc chuyén mau tir sic xanh luc (green) toi sic
d6 (red) clia gb sau va trudc thir nghiém;

by va bo- gia tri trung binh chi sé sic phd
theo truc chuyén mau tir sic xanh lam (blue)
t61 sdc vang (yellow) cua gd sau va trude thir
nghiém.

Céc thong sb nay duoc may tinh tinh toan
tryc tiép trén céc vi tri do.

¢) Cdc vét it trén bé mdt gé

Cac vét niit nho trén bé mat co6 thé duoc
danh gia bang truc quan.

1. KET QUA NGHIEN CUU
3.1. Tén hao khdi lwong

Két qua thuc nghiém xac dinh do ting khdi
luong méau gb do xtr 1y hoa chat, ton hao khdi
lwong mau gd sau khi thir nghiém thoi tiét trong
diéu kién nhan tao so véi trudc khi thir nghiém
duoc dua rabang 1.
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Bang 1. Két qua xac dinh WPG do xir Iy héa chit va ton hao khéi lrgng ciia gb

Sau thir thoi tiét trong diéu kién nhén tao

Do ting khdi lwgng (WPG)

Tén hao khéi lwong (THKL)

Lo mau do xir 1 héa chat, % do thi tho tict, %
BC 0 0.24 (0,04
KL10% 11,07 (£0,61) 0.27 (+0.07)
KL20% 1621 (+1,08) 0.32 (£0.06)
KL30% 20,96 (+1.30) 0.28 (£0.05)
KL35% 2455 (£1.15) 0.34 (+0.05)
KL40% 26,57 (+1.25) 0.38 (£0.07)
L10% 14.83 (+1,09) 0.26 (£0.05)
L20% 20,14 (£1.32) 0.37 (+0.08)
L30% 2624 (£1.41) 0.24 (+0.05)
135% 30,58 (£1.87) 0.35 (£0.06)
L40% 3217 (£1.78) 0.37 (£0.08)

Két qua cho thdy t6n hao khéi luong cua
mau xtr Iy DMDHEU va ciia mau khong xtr 1y
khong c6 su khac biét, ton hao khdi luong mau
g0 & cac 16 mau dat 0,24 + 0,37%.

3.2. b léch mau

Biéu do vé d6 léch mau cua gb dudi tac
dong cua diéu kién thoi tiét nhan tao (tia UV,
nhiét d6 va 4m) duoc thé hién trén hinh 2. Két
qua thyc nghiém cho thay khi thir nghiém
trong diéu kién nhan tao do ton hao khoi luong
ciia mau xur 1y va cia mau khong xir Iy khong
c6 su khac biét, d§ 1éch mau dac trung cho su
thay ddi mau sic ctia mau xur 1y thip hon cua
mau khong xtr 1y. P9 1éch mau giam khi do
tang khoi luong ting: voi mau khong lude khi
xt 1y héa chdt DMDHEU nong d6 10% co
WPG 1a 11,07% va AE bang 15,77; khi xu ly

hoa chit nong d6 40% c6 WPG 1a 26,57% va
AE bang 7,33.

Khi xt Iy DMDHEU cung néng d6 mau
ludc trude co d6 1éch mau nho hon so véi mau
khong ludc trude: khi xir Iy hoa chat nong do
30% mau khong ludc co WPG 1a 20,96% va
AE 1a 12,12; trong khi do tri s6 cua hai dai
lugng nay cua mau ludc 13 26,24% va 8,18.
Diéu nay xay ra 1a do trong qué trinh ludc g
mot phén chét chiét xuit da bi hoa tan, mau sic
g0 dd c6 sy thay dbi so voi mau sic von co cia
0, khi xir Iy hoa chat gd ludc trudc co kha
nang thAm hoa chét tot hon nén c6 WPG cao
hon va c6 kha ning bao vé gb dudi tac dong
ctia tia UV cao hon nén mirc do thay doi mau
sdc gb it hon.
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Hinh 2. Pd 1éch mau ciia gd khi thir nghiém thoi tiét trong diéu kién nhan tao
PC - Miu déi chirng (Khédng xir 1y héa chit); KL - MAu khong ludc, xir Iy héa chit;
L - MAu ludc, xir Iy hoa chét
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Hinh 3. Miu gb sau thir thoi tiét trong diéu kién nhan tao 168 gio

Hai nhém N-methylol cia DMDHEU c6
kha néng phan tng vdi cac nhom hydroxyl cia
cac chat tao vach té bao. Phan mg c6 thé xay
ra cia nhém phenolic trong lignin c¢6 thé lam
giam muc do pha huy lignin do quang hoa.
Mit khac, DMDHEU c6 thé bi tring ngung tao
polyme mang khong gian trong gd. Polyme
nay nhu tac nhan lam viing chic hon vach té
bao thay cho chit nén lignin d& bi pha huy
dudi tac dong cua tia UV.

Trong bai bao, két qua thuc nghiém cho
thdy khi xir Iy gd Tram tring ndng do 10%,
20%, 30%, 35%, 40% lam giam muc d¢ thay
d6i mau sic gd khi chiu tac dong cua diéu kién
thoi tiét trong moi truong nhan tao: do 1éch
mau AE ctia mau khong xir 1y 1a 19,79, con cua
mau xir 1y hoa chit cac ndng do vira nén lan
luot 1a 15,77; 14,11; 12,12; 9,89 va 7,33. Khi
ludc mau trude khi xtr 1y hoa chit mic d6 thay
d6i mau sic cua gd khi thir nghiém thoi tiét
trong mdi trudong nhan tao it hon so véi mau
khong lude trude.

D6 1éch mau cua gd xur Iy hoa chat thip hon
g6 khong xir 1y ¢6 nghia 1a d6 bén mau cua gb
xtr 1y hoa chdt DMDHEU cao hon gb khong
xtr 1y. Két qua cua bai bao phu hop véi két qua
nghién curu cua cac tac gia khac.

G0 Pinus radiata D. Don xit [y DMDHEU
c6 tinh chdéng chiu méi truong tét hon g

khong xir 1y, trong diéu kién tu nhién cling nhu
trong diéu kién nhan tao (Yusuf va dong tac
gia, 1996). Nhiing quan sat qua kinh hién vi
dién tr quét (SEM) cho thiy c6 nhitng vét nut
bé mit doc theo chiéu dai soi & gd khong xir
1y, con & gd xir 1y chi c6 nhimng vét nit rat nho
tan trén bé mat gd. Kha ning chdng pha huy
boi quang héa ciia gb xir 1y ciing ting lén [7].

Yanni Sudiyani va dong tac gia (1999) da
bién tinh g Albizzia (Paraserianthes falcata
Becker) va gb Sugi (Cryptomeria japonica D.)
bdi DMDHEU ndng d6 5% va 10%. Khi thir
kha ning chdng chiu méi truong cta g trong
ta khi hau vé6i nhiét d6 50°C, d6 4m tuong ddi
50% trong 1080 gid va phun nudc cit 12
phut/gio thu duge két qua: d6 1éch mau cua gd
khong xtr 1y ca 2 loai dat 38, con g xir ly
DMDHEU 10% c6 d¢ 1éch mau dat 30 [4].

Y. Xie va dong tac gia (2005) da xac dinh
hiéu qua chdng chiu thoi tiét trong ti khi hau
(QUV Weathering test) ctia gd Pinus sylvestric
L. xa¢ ly DMDHEU. Thtr nghi¢ém trong 144
gio, tuong duong 48 chu ky (mdi chu ky 3 gio
v6i 2,5 gio chiéu tia UV ¢ 60°C; 0,5 gid phun
nuée lanh (6-7 Uphat) ). Két qua nghién ciru
ctia cac 6ng cho thiy ham luong C cua mau gb
khong bién tinh sau 144 gio th nghiém
(44,9%) xap xi véi ham luong C cua xenlulo
(44,4%), diéu nay cho thdy hau hét C cua
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lignin bi phan giai va rua tréi khoi van mong
khong bién tinh. Sau 144 gio thir nghiém trong
tu khi hau van méng xir ly DMDHEU bi nhan
it hon va co it vét ran hon van khong xir 1y.
Véan mong xur ly véi WPG cao hon bi méo mo,
vin veo it hon van mong c6 WPG thip hon va
véan khong xir 1y. Sy thay d6i cdu tric & van xir
ly DMDHEU 10% va thir nghiém thoi tiét
gidng nhu cua van khong xtr 1y: mang cac 16
thong ngang trén vach xuyén tam da bi pha
huy va xuét hién cac vét ran nho & mép 16
thong ngang c6 vanh. Sau 144 gi¢ thu nghiém
thoi tiét trong moi truong nhan tao mang cac 16
thong ngang cO6 vanh trong van xu 1y
DMDHEU néng d6 30% va 50% khong bi pha
huy mic du co cac vét ran nho & mép 15 théng
ngang c6 vanh [6].

3.3. Vét niet trén bé mat

Trong thoi gian thir nghiém thoi tiét 168 gid
trén ca mau gbd khong xir Iy va mau gd xu ly
déu khong quan sat thiy cac vét ran, nut ciing
nhu do ton hao khéi luong ctia cac mau gb
khong c6 su khac nhau rd rét. Diéu nay xay ra
la do thoi gian thir nghi€ém trong may thir nhan
tao chua du dai dé dién ra qua trinh phan huy,
x61 mon thanh phan hoa hoc gd dé giy nén su
khac biét & vé bé mat mau gd. Dé co két luan
chinh x4c va toan dién vé kha ning chéng chiu
thoi tiét va dac biét 1a tia UV cua gd Tram
trang xir Iy DMDHEU can thir nghiém trong
diéu kién thoi tiét ti nhién trong thoi gian dai
(1, 2, 3, ...nam).
IV. KET LUAN

Khi thtr nghiém thoi tiét ¢ diéu kién nhan
tao trong thiét bi “Ultra-violet/condensation
weathering device” vdi su thay ddi vé nhiét do,
d6 am, trong 7 chu ky trong duong 168 gid, gd
Tram trang xt Iy DMDHEU va g khong xtr Iy
c6 sy thay d6i khong dang ké vé khdi lugng,
t6n hao khdi lwong cua gd khong xu 1y va xtr
1y & cac ché d6 khac nhau khong khac biét.

Gd Tram tring xtr 1y hoa chdt DMDHEU c6
d6 bén mau cao hon gd khong xir 1y khi thur

nghiém thoi tiét trong diéu kién nhan tao. G
xu ly DMDHEU né)ng do 10 ~ 40% c6 do 1éch
mau do thir thoi tiét bang 15,77 + 7,33, trong
khi d6 gb khong xir 1y hoa chat c6 do 1éch mau
bang 19,79. Nong do hoa chét ting, do ting
khéi luong (WPG) ting, d6 bén mau ting (do
léch mau giam).

Khi xtr Iy DMDHEU cung néng d6 mau g
Tram tring ludc trude c6 do ting khéi luong
(WPG) cao hon va do 1éch mau nhé hon so voi
mau khong lude trude: khi xir Iy hoa chit ndng
d6 30% mau khong ludc c6 do tang khoi luong
20,96% va AE 1a 12,12; trong khi d6 tri sb cua
hai dai lugng nay ctia mau ludc 1a 26,24% va
8,18;

Trong thoi gian thir nghiém, trén mau gb
khong xtr 1y va miu gb xtr 1y déu khong quan
sat théy cac vét ran, nut.
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EFFECTS OF DMDHEU TREATMENT ON WEATHER RESISTANCE
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OF Canarium album (Lour.) WOOD IN ARTIFICIAL CONDITIONS

Ta Thi Phuong Hoa', Pham Van Chuong2
'2Vietham National University of Forestry

SUMMARY

Research on the effects of DMDHEU treatment to weather resistance in artificial conditions of Canarium
album (Lour.) wood with the concentration of DMDHEU: 10, 20, 30, 35, 40% in two different cases:
hydrothermal treated (boiled) wood and untreated (unboiled) wood samples before DMDHEU treatment.
The samples were exposed to artificial weathering in an Ultra-violet/condensation weathering device in 7 cycles,
equal to 168 hours. The result of experiments showed that there was no different in mass loss of treated samples
compared to untreated ones in artificial conditions, the color difference (AE) characteristic color change index of
treated samples was lower than that of untreated wood. The color difference decreased when the weight percent
gain (WPGQG) increased: the unboiled samples when treated with the concetration of DMDHEU at 10% had WPG
11.07% and AE was 15.77 while the treated samples with the concetration of 40% had WPG at 26.57% and AE
is 7.33. After weather testing time within 168 hours, both treated and untreated wood samples can not be
observed the broken and cracked signals and the mass loss also did not provide the clear difference.

Keywords: Aartificial weathering, Canarium album (Lour.), color difference, DMDHEU treatment,
weather resistance.
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