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TOM TAT

Hoang Thanh Thang Long 14 quan thé cong trinh kién tric do sd dugce cac tridu vua xay dung trong nhiéu giai
doan lich st va tré thanh di tich quan trong bac nhét trong hé théng cac di tich Viét Nam va dugc UNESCO
cong nhan 1 di san van héa thé gidi nim 2010. Hoat dong khai quat tir nam 2002 dén nay da phat hién hang
nghin di vat gd tai day. Hai coc g6, ky hiéu PM.GO.012 va DM.GO.005 1y tai khu vire cac coc chon tai duong
nude 16n & khu vuc khai quat khao ¢ hoc phia Bic Doan Mon, Hoang Thanh Thing Long dugc 1dy miu nim
2013 va tién hanh x4c dinh mét s6 tinh chit vat Iy va thanh phan héa hoc co ban. Két qua nghién ctru cho thiy

hai mau gb ¢ cac dic tinh vat Iy va hoa hoc khong gidng nhau, thé hién mic d6 muc rudng khic nhau, phu
hop véi dic diém ngoai quan bén ngoai khi quan sat bang mit thuong. Gb khao ¢b ngdp nuée co rat manh, cé
thanh phén chét tan 16n, ham luong Klason lignin cao va ham luong xenluloza thdp thé hién muc d6 tac dong
cta diéu ki€n méi truong, lam giam dang ké dic tinh co hoc ctia mdu coc.

Tir khéa: Co rit, g6 khdo cé, Hoang Thanh Thing Long, khéi lwgng thé tich, thanh phan héa hoc.

I. PAT VAN DE

Nhing phat hién khio c6 hoc tai Hoang
thanh Thang Long tir nam 2002 dén nay da lam
xuét 10 mot hé théng cac dau vét kién trac va
hang triéu di vat phan anh lich st ton tai va
phat trién cua kinh d6 Thing Long qua cac giai
doan lich str. Két qua khai quat khao ¢ hoc da
lam phat 16 mot phan quan thé di tich vo cung
phong phti va da dang tir thoi tién Thiang Long
véi di tich va di vat thoi Pai La thé ky VII —
IX, di tich thoi Pinh — Tién L& thé ky X cho
dén toan bo thoi Thang Long thé ky XI — XVII
va ca thoi Nguyén dau thé ky XX (Bui Minh
Tri va cac cong su, 2011). Gan day nhét tai
khu vuc khai quat khao ¢ hoc phia Bic Poan
Moén cudi ndm 2012 di phéat 16 duong nude
16n. Pudng nude xdy bang gach vudng, gach
bia thoi Ly — Tran, phia trong cia hai bén
thanh cdng duwoc ké bang hé thdng coc gd chay
dai theo chiéu dai caa cng nude. Phan 16n cac
coc gb xuét 16 déu ¢ binh dién hinh try tron va
¢6 kich thuée khong déu nhau. Théng ké so b
cho thiy c6 124 coc gd (trong d6 c¢6 7 coc
vuong) chia thanh hai hang tuong xtmg vdi hai
vach cua duong nudc do la: vach phia Nam va
véach phia Biac (Nguyén Hong Chi va Nguyén
Thi Huong Giang, 2013).

- Vach phia Nam bao gém 31 coc gd duoc
déng xuyén qua day cong, chi nhé 1én mot
phﬁn cao khoang 0,4 — 0,5 m, giita 2 coc co 1
vién gach bia d6 v& duoc lat chén vao dé giir
cho chén coc dugce chic chin hon, khoang cach
gitta cac hang coc tir 0,2 dén 0,4 m. Do nam lau
trong long dat va bi ngdm nudc nén coc déu
chuyén sang méau den sim, khi kho dé bi niit né.

- Vach phia Béc c6 81 coc gb dugc chon
xubng day va bé sat vao gach thanh cdng, tuy
nhién & thanh cbng nay céc coc c6 sé luong
16n hon thanh céng phia Nam va c¢6 kich thuée
khong déu nhau, ¢ coc to, coc nho, ¢6 chd
gitta 2 hang coc ¢6 1 coc gb, cé doan lai c6 tdi
2 hoac 3 coc chon sat nhau, khoang cach giira
cac coc trung binh tr 0,15 m dén 0,3 m, gifra 2
coc cling c6 1 manh gach bia, hodc manh ngoi
v& duge chén vao dé gilr chan coc. Phan 16n
déu 12 coc tron, do nim lau trong long dat va bi
ngam nudc nén coc déu chuyén sang mau den
sam, khi kho dé bi ntt né.

Nam gitta duong nude gdm 09 coc gd véi 2
loai hinh chinh, coc hinh tru tron va coc hinh
vuéng, phia dudi day coc gb duoc gia ¢ bang
mot thanh gd vudéng. Nam trén bé mat cong
nudc ¢6 3 thanh gb ¢ tu thé nam ngang, céc
thanh gb nay di bi duy chuyén khéng con
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nguyén vi tri ban dau, tinh trang g da bi mun,
muc nhiéu.

Theo nhan dinh cia cdc nha khao ¢d hoc
cho rang ddy 1a mot duong nude khong 16 duy
nhit chwa bao gid thdy trong bit cur di tich
khao ¢d nao & Viét Nam. Viée kich thude qua
16n, k¥ thuat xay dung rat dac biét, khién cho
cac nha khoa hoc dac biét chu y va tim cach ly
giai quy mo, chirc nang cua di tich. Tuy nhién
dé bao quan n6 mot cach hiéu qua khoa hoc,
phuc vu t6t cho cong tac quang ba phat huy di
san va cling la chu dé duoc nhiéu nha khoa hoc
trong nudc va qudc té quan tdm. Hién trang
xut 16 cac di vat gd nam trong dia tang thoi
Ly cach miat dat khoang tir 3 m dén 4 m. Ban
than cac di vat nay da bi hu hong nhiéu boi
thoi gian trong 1ong dat, khi lam xuét 16 dudi
tac dong cua moi truong va con nguoi nhu:
anh sang, do am, muc nudc ngang, myc nudc
ngam, dic biét 12 qud trinh bdc hoi nude s& 1am
cho toc do hu hai d6i véi cac di vat gb nay
nhanh hon, gay khé khin cho cong tac bao ton,
gin gilt nguyén trang.

Nghién ciru, bao ton céc loai hinh di vat gb
tim dugc s€ giup viéc nghién clru cac gia tri
cua no trong lich st van hoéa cia kinh dé

“Duong nuoc”

Thang Long, dong thoi co thé gi6i thiéu chung
v6i déng dao quan chung nhan dan ciing nhu
du khach quéc té. D& nghién ciru va bao ton
cac loai di vat gd, trudc mét phai tién hanh
nghién ctu xac dinh dic tinh vat ly, hod hoc,
cling nhu tinh trang pha huy cta ching lam co
s& khoa hoc dé nghién ctru tim ra cc giai phap
vé cong nghé va k¥ thuat bao ton phi hop cho
cac loai hinh di vat gd (Jacqui Watson 2010,
Yohsei Kohdzuma va cong su 1996, Yohsei
Kohdzuma 2004). Vi vay, ddy la nghién ctru so
b6 budc ddu mang tinh chat tham do nham tao
co sO va dé xuét cho cic nghién ctu tiép theo
dé bao ton di vat gd. Trong nghién ciru nay,
chung t6i tién hanh xac dinh cac dic tinh vat
ly (khdi lugng thé tich, d6 co rat, d6 am
thang bang EMC va stc hat nuée tbi da) va
cac dac tinh héa hoc co ban (ham luong chét
tan trong con; ham luong chét tan trong nudc
lanh, nudc nong; ham lugng xenluloza; ham
luong Klason lignin; ham lugng pentozan; ham
luong chat tan trong dung dich NaOH 1%) cho
2 coc g6 PM.GO-005 va PM.GO-012. Pay la
2 coc gb dién hinh cho muc d6 muyc rudng it va
muc rudng kha nhiéu, dai dién cho céc coc gb

Mau coc ngoai di tich

Hinh 1. Hé khdo cé hoc phia bic Poan Mén
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Coc DM.GO-005

Coc PM.GO-012

Hinh 2. Hinh dnh hai coc g6 tai “dwong nwde” lon

II. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Coc gb

Hai coc gb (mid hiéu PM.GO-005 va
DM.GO-012) hién dang dugc chdn tai “dudng
nudc” duge st dung dé cit miu xac dinh mot
s6 tinh chat vat 1y va héa hoc co ban cia gb.

Coc gb dugc cit phin trén dé nghién ctu
dic tinh, ¢6 chiéu dai khoang 300 mm. Sau khi
ct, coc gb dugce ngdm trong nudce sach trong 3
thang trudc khi cat mau dé xac dinh cac dic
tinh vat 1y va hoa hoc tiép theo.

2.2. Phurong phap x4c dinh dic tinh vét Iy coc gb

Coc gd duoc cit ngang thé thanh nhitng
th6t gd mong vé6i chiéu day khoang 6 mm, véi
$6 lugng mdi coc 6 mau, dugc su dung dé xac
dinh cac tinh chat vat 1y. Cac thét gd nay duoc
ngam trong nudc thuong khoang 1,5 thang dé
dat trang thai hut nudc tbi da truée khi duoc
Vot ra, lau nudc bing gidy tissue wdt va can
khéi lwong ciing nhu do kich thude dé xac dinh
thé tich thét gd uét. Sau d6, thét gb duoc vét
1én va dé kho & diéu kién phong va sau d6 dua
vio ti khi hau TH-G180L cia Jeiotech dé

trong diéu kién chudn (20°C va 65% do am) téi
khi 6n dinh (khdi lwgng khong thay doi,chénh
léch khéi lugng mau giira 2 1an can < 0,05%
khéi lugng mau) va tién hanh can khéi luong
va do kich thudc dé xac dinh thé tich thét &
trang thai kho. Cudi cling, thot gd sé duge dua
vao tu séy Memmert ¢ nhiét do 40°C cho kho
b6t va ting dan 1én dé mau it bi nit nhat. Tién
hanh sdy ¢ 100+2°C t¢i khdi lwong khong ddi
dé xac dinh khéi lwong gd kho kiét va do kich
thudc dé xac dinh thé tich thét gd & trang thai
kho kiét. Mau thét duoc can sir dung can dién
t BL210S Sartorius, sai s6 0,1 mg. Thé tich
thét duge xéac dinh trén co s& do chiéu day thot
trung binh (4 diém) bang thudc do chiéu day
Mitutoyo HO560 d6é chinh xdc 0,0025 mm va
dién tich thét. Do thot ¢d hinh dang khong
chuan nén dién tich thét dugc xac dinh trén co
s mat do diém anh cua thot trén may quét HP
Scanjet G3110 sir dung cung ché do quét trén
dién tich chuan 120x120 mm, va st dung phan
mém xir ly anh Image-J dé chuyén sang nén anh
trang den (xem hinh 3 bén dudi) dé xac dinh
mat d6 diém anh, véi ty 16 1 mm = 23,62 pixel.
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Hinh 3. Anh thét g6 truwéc (bén trdi) va sau khi xir Iy anh (bén phdi) dé xdc dinh di¢n tich
thét va kich thuéc theo cdc chiéu xuyén tim va tiép tuyén khi g6 co rit.

Xdc dinh khoi luong thé tich

La chi tiéu vat 1y rat quan trong cua gd no
anh hudéng den cac tinh chat co ly, Khéi luong
thé tich cuia gd 1a ty s6 gitra khdi lugng gd trén
don vi thé tich g0, dugc xac dinh theo cong

thite y:%(g/cnf) Céc gi4 tri khéi lugng

thé tich & cac trang thai twoi, kho va kho kiét
duoc tinh toan theo cac cong thic sau:
a. Khoi lugng thé tich go udt (tuoi)

Vu=

(>30)
Trong d6: m, - khéi lwong mau gdudt
(tuoi), g;
V30) - the tich ctia mau luc
tuoi (46 4m trén 30%), cm’.
b. Khéi luong thé tich gd kho

k

m
¥, =—*(g/em’)

Trong do:
my - khéi lugng mau gb kho
(6moi truong chuan) g;
Vi - thé tlch ctia mau gob kho (¢
moi trudng chudn), cm’.
c. Khéi luong thé tich co ban

(>30)
Trong do:
- khéi lugng mau kho kiét, g;
V(>30) - thé tich ctia mu lic tuoi (d6 4m
trén 30%), cm’.
d. Khéi lugng thé tich gb kho kiét
=l (g/em’)
4
Trong dd: m, - khdi lugng mau kho kiét, o
V, - thé tich cia mau gd kho kiét (do
4m 0%), cm’.

Vk
Miu Miu twoi Maiu phoi khé Miu khé kiét
005
012

Hinh 4. Sw bién doi hinh dang va hinh thanh vét nirt né ciia mau gé sau khi hong phoi va sdy khé kiét
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Xdac dinh doco rut chiéu xuyén tam, tiép

tuyén va doc thé vé dé am kho kiét

Co rit chiéu doc thé yq dugc xac dinh trén
co s& do chiéu day tai 4 vi tri do (xem hinh 5)
dai dién cho thét gb ¢ 2 trang thai twoi (t;) va
sy kho kiét (t)) bang thudc do chidu day
Mitutoyo HO560 va do co rut doc thé dugce tinh

theo cong thirc sau:

tl _to

Do corut doc thé: y, = x 100 (%)

0
D0 co rut trung binh cua thdt 1a gia tri trung
binh ciia 4 két qua nay. P9 co rut ctia mau coc
g6 duoc x4c dinh 13 gid trj trung binh cong két

qua cta 6 thét gd.

D6 co rit chiéu xuyén tdm yxr va tiép tuyén
yrr duge x4c dinh trén co so do 3 doan (chiéu
dai khoang 15 mm & trang thai tuoi, dugc danh
dau biang miii kim cim vao thét gd) dic trung
cho 2 chiéu xuyén tdm va tiép tuyén trén mdi
thét. Mau sau khi do 3 kich thuded d6 am gb

Maéu PM.GO-005

uét (theo chiéu xuyén tdm (a;) va tiép tuyén
(b)) bang thudc (Straight, tu dong do chiéu
dai (length) sau khi xac dinh 2 diém do trén
anh) trén phin mém Image-J (khoang cach 2
diém danh du) duoc tién hanh sdy mau dén
khé kiét. Sau dé, tién hanh do lai khoang céach
2 diém danh diu nay (ag va by) ciing bangthudc
(Straight) tu dong do chiéu dai (length) sau khi
x4c dinh vi tri 2 diém do trén anh (d3 duoc
danh ddu bing mii kim) trén phin mém
Image-J dé xac dinh do co it theo chiéu xuyén

tam va tiép tuyén theo cong thirc sau:

a, —q,

Do co rut xuyén tdm: y,, = x 100 (%)

0

D6 co rut tiép tuyén: y,, = blb_ibo x 100 (%)

0
D$ co rut trung binh cua that 1a gid tri trung
binh cua 3 két qua nay. BJ co rit cia mau coc
gd duoc x4c dinh 1a gia tri trung binh cong két

qua ctia 6 thot gd.

3
Méu PM.GO-012

Hinh 5. Vj tri do kich thwéc chiéu xuyén tam (X), chiéu tiép tuyén (T) va chiéu doc thé (L)
trén thot gé
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Xdc dinh @3 am thing bang
(EMC-Equilibrium moisture content)

D6 4m thang bang g EMC trong diéu kién
chuin duoc xé4c dinh theocong thurc sau:
mce="""0 oy 0%

m,

Trong dé: my - khdi lvong méiu gdd trang

thai c4n bing, g;
my - khdi lugng mau g5 séy kho kiét, g.

Xdc dinh do hit nuéce téi da

Do hut nude téi da chinh 1a d6 am gd tuoi
sau thoi gian ngdm trong nuéc dat dén trang
thai bdo hoa. PO hat nude tdi da dugce tinh theo
cong thirc sau:

Wi = "M 100 (%)
Trong d6: Wh,- d6 hut nude tdi da (%);
m,- khéi lwong mau da hit nude ti da
(mau tuoi), g ;
m,- khoi luong mau kho kiét, g.
2.3. Phuong phép xac dinh tinh chit héa hoc gb
Cdch chon va chudn bi mau nguyén liéu cho
phdn tich hoa hoc
Mun cua (kich thudce hat 0,25-0,5 mm)
tao ra trong qua trinh cit 6 thdt xéac dinh dac
tinh vat Iy va mun cua tao ra khi cit tiép
cac lat cit tiép theo dwoc st dung dé xéc
dinh thanh phan héa hoc gd. Lugng mun cua
twoi khoang 150 g, dam bao tinh dai dién,
dic trung cho coc gd nghién ctu, cé du cac
thanh phan nhu gb giac, gb 16i, dam bao cho
c4c tac nhan hoa hoc thim thiu tét va déu

vao nguyén liéu khi tién hanh céc phan tng
phan tich. Mun cua dugc gitt ¢ noi kho rao
va tranh nang trong vong 24-28 h dé d6 am
ddng déu va dat trang thai can bang véi do am
tuong d6i cua khong khi. Sau d6 min cua dugc
tron k¥ va bao quan trong binh thuy tinh nut
nhdm hodc ti ni 16ng kin (TAPPI T264 cm-
07).

Xéc dinh ham luong cac chét tan trong dung
moi hitu co (cdn): Theo tiéu chuin TAPPI
T204 cm — 07, su dung phuong phép trich ly
bang bd Xoclet véi dung méi 13 con.

Xéc dinh ham luong céc chat tan trong nude
néng va nudc lanh: Theo tiéu chudn TAPPI
T207 cm — 99

Xac dinh ham lugng xenluloza trong gb
bang phuong phap Kursher: Theo tiéu chuin
TAPPIT17 wd-70

Xéc dinh ham lugng Klason lignin trong gb
- Phuong phap Komarop: Theo tiéu chuan TAPPI
T222 om — 11. Phuong phap nay dung dé xac
dinh ham lugng lignin khong tan trong axit.

Xéc dinh ham luong pentozan trong gd bang
phuong phap Bromua- Bromat bién tinh: Theo
tiéu chuan TAPPI T223 cm-10

Xac dinh ham lugng céc chét tan trong dung dich
NaOH 1%: Theo tiéuchuan TAPPI T212 om-12

III. KET QUA VA THAO LUAN

3.1. Két qua xac dinhdic tinh vat 1y coc gb

Két qua xac dinh mot sé tinh chat vat ly chii
yéu cua miu coc gbPM.GO-005 va PM.GO-
012 dugc cho trong bang sau.

Bangl. Tinh chit vit Iy ciia médu coc g6 PM.GO-005 va PM.GO-012 (gid tri trung binh ciia 6 méu)

i Maiu gb Miu gb
Stt Tinh chat vat Iy PM.GO-005 PM.GO-012
KLTT (g/cm’)
-KLTT géuét 1,10 1,17
1 -KLTT gb kho 0,77 0,36
-KLTT co ban 0,34 0,63
- KLTT gb kho kiét 0,72 0,81
D6 co rut (%)
5 - Xuyén tim 32,57 10,71
- Tiép tuyén 56,12 18,12
- Doc thé 12,89 2,44
3 DPoam thing bang (%) 18,21 15,69
4 b6 hat nude sau 45 ngay 22832 86.78

ngam(%)
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Két qua kiém tra cho thay, khoi lugng thé
tich co ban miu gdPM.GO-005 kha thap,
trong khi mau PM.GO-012 con khé cao, gan
gip d6i. Piéu nay cho thiy luong gb thuc trong
mau gd PM.GO-012 chua bi cac vi sinh vat
phé huy nhiéu. Diéu nay giai thich 1y do tai sao
gia tri ham lugng xenluloza trong mau g nay
c6 kha cao.

Két qua kiém tra do co rut cua gd cho két
qué kha 13 1a gd khao ¢6 ¢ do co rit cao hon
han gd mdi, nhat 1a theo chiéu xuyén tim va
tiép tuyén. Diéu nay khién cho gd bi bién dang

kha 16n, ké ca khi méi hong phoi so véi gb
nguyén binh thuong (xem thém hinh 4). Pay l1a
dic diém dic biét phai lvu y khi mudn bao
quan gb khao cb.

D6 hit nude 13 két qua kiém tra cia mau gb
sau 45 ngay ngam nuéc & diéu kién thuong.
D6 hit nude cua gd PM.GO-005 rét cao, trén
220%. Piéu nay cho thiy d6 rdng do tac dong
ctia vi sinh vét trong mau gd nay kha 1on. Két
qué nay ciing rat phu hop véi két qua xac dinh
khéi luong thé tich co ban ctia mau gd nay.

3.2. Két qua phén tich thanh phin héa hoc gb

Bang 2. Ham lwong cdc thanh phin héa hoc ciia méu coc go
PM.GO-005 va PM.GO-012 (Gid tri trung binh ciia 2 méu)

Ham lirgng cac thanh phin héa hoc, %

Stt Thanh phin héa hoc co ban
PM.GO-005 PM.GO-012

1 Céc chit tan trong con 20,48 22,54
Céc chit tan trong nudc lanh 1,31 0,28
? Céc chat tan trong nudc nong 9,30 8,93
3 Xenluloza 16,79 40,29
4 Lignin 37,10 23,48
5 Pentozan 12,98 17,09
6 Céc chit tan trong NaOH 1% 62,83 40,64

Qua céc két qua phan tich trén c¢6 thé nhan
thdy ham luwong cac thanh phan héa hoc cua
mau PM.GO-005 c¢6 su khéac biét rat 1on so véi
mau PM.GO-012, dic biét ham lugng chét tan
rat cao, ham luwong Klason lignin ciing rat 16n.
Diéu nay co thé do cac tap chit mun, than hoa
bam vio gd ma qua trinh 1y miu khong thé
tach loai dugc (Sjostrom E. 1993).

Nhan xét chung: Sau khi xac dinh dac
tinhvat ly, hda hoc cua mau coc g5 bM.GO-
005 va bM.GO-012, chung t61 c6 nhan xét
chung la 2 mau coc g5 ndy c6 mite d9 pha hiy
khong giéng nhau, mau 005 bi pha huy nhiéu
hon, dac biét phan gd phia ngoai cua coc tlep
xuc voi dat va tac dong ctia moi truong. Didu
nay cho thiy déi véi loai mau gb nay, khi 4p
dung phuong phap bao ton thi can luu ¥ t6i dic
diém co rut cia mau dé tranh mau bi bién dang
manh trong qué trinh trung bay (gd co rut do
thoat 4m ra moi truong khong khi).

Nhu chiing ta da biét gb 1a loai vat lidu c6
cau tao khong ddng nhat theo mit cit ngang,
xuyén tim va tiép tuyén (L& Xuan Tinh
1998). b6 1a mdt trong cac nguyén nhan gay
nén cac khuyét tat trén. GO duoc ciu tao chu
yéu tir (99 -99,7%) cac hop chat hitu co (HO
ST Trang1999). Tinh chat ctua gd phu thudc
chil yéu vao cdu tao giai phu cua gb. Céc
loai gb khac nhau s& co cAu tao va ty 1€ cac
hop phin cdu tao nén vach té bao gd ciing
khac nhau. Do d6 cac tinh chét vét 1y ciing
nhu d6 bén tu nhién (kha ning phong chdng
su tin cong, pha hoai ctuia cac sinh vat hai
gb), muc d6 bién dang (nut, giy, cong,
vénh), kha ning thoat 4m, hut am ciing nhu
kha nang thim hat nude, hiat hoi am ciing
nhu thim hut cac dich thé (chat 16ng) - thude
bao quan gd/ hoa chat tim 1a rat khac nhau,
tly thudc chu yéu vao cdu tao “rdng” cua
timg loai go.
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Vi vay, can cu vao tam quan trong, tinh
cAp thiét, ¥ nghia lich st, vin héa va y nghia
khoa hoc ciia viée bao ton cac di vat khao cd
néi chung, va céac di vat g5 xuét 16 néi riéng;
can cir vao khoi lugng khong 16 cac di vat gb
xudt 16 tai khu vuc khai quét khao ¢ Poan
Mo6n, thuoc khu di tich Hoang thanh Thang
Long; dua vao két qua nghién ctru bude dau
va xét trén géc do chuyén mon vé khoa hoc
gd noi chung va vé bao quan gd néi riéng,
mot sb dé xuét sau day cin dugc xem xét
trong qua trinh 1ap ké hoach va trién khai
thuc hién:

- Cén tiép tuc cic nghién ciru co ban lam
co s& khoa hoc cho viéc nghién ctru tiép theo
vé bao ton di vat gb.

- Trién khai nghién ctru vé bao ton di vat
g0, trén co s& tham khao cac két qua nghién
ctru va kinh nghiém vé xur ly bao ton cia cic
nha khoa hoc trén thé gidi trong qua trinh
nghién ciru. Mot s6 giai phap sau c6 thé
duge xem xét: tdm Poly Ethylene Glycol
(PEG); tam duong — rugu (sugar alcohol)
hodc tim ruou chirc cao (higher alcohol);
lam khoé déng lanh trong 4p suit thuong
(freeze drying at normal pressure) hoac lam
kho doéng lanh trong chan khdéng (vacuum
freeze drying).

IV. KET LUAN

Cac dac tinh vat ly va hoa hoc co ban cua
hai coc go PM.GO-005 va PM.GO-012 da
duoc xac dinh. Két qué cu thé nhu sau:

- Hai coc gd ¢6 mirc do bién d6i (muc
ruSng) khac nhau, thé hién trén cac dic tinh
vat 1y va hoa hoc chi yéu (bang 1 va 2).
Khéi luong thé tich co ban cta gb giam, do co
rit cia gb tang, d6 4m t6i da ting. Su bién dbi
nay phtt hop vé6i su bién ddi cac tinh chét cia
g6 khai quat tuy nhién, mtc d6 bién d6i tuy
thudc vao loai gd. Su bién d6i céc tinh chat,
dac biét 1a tinh chat vat 1y cho thdy viéc
nghién ctru tiép theo vé viéc 4p dung céc
phuong phap bao ton 1a rat can thiét do két
qué nghién ciru da cho thay cac khuyét tat nut

va bién dang cua cdc mau gd di vat gd s& xay
ra rAt manh liét, manh hon rét nhiéu so véi g0
méi do d6 co riit clia gb ting manh.

- Sy bién d6i tinh chat gd 1a do pha huy
cAu trac vach té bao gd chu yéu bdi nAm muc
(Yohsei Kohdzuma 2004). Két qua cho thdy
mirc d6 méu gd bi phd huy khong gidng nhau.
Mau PM.GO-012 it bi pha hiy hon mau
PM.GO-005. Mau DPM.GO-005 c6 ham
lugng xenluloza giam dang ké (16,79%) va
ham lugng Klason lignin kha cao (trén37%),
ham lugng chat chiét suit trong NaOH 1%
cao thé hién mirc d6 phan huy (cit mach) cia
cac hop chét hitu co trong g dudi tic dong
cuia moi truong va thoi gian.

Loi cam on: Tac gia xin chan thanh cam on
Trung tim béo ton di san Thiang Long Ha Noi,
Uy ban nhan dan thanh phé Ha Noi dd hd tro
tai chinh cho ching t61 thuc hién nghién clru
nay. Xin cdm on cic can bd tai phong trung
bay va bao quan ctia trung tim da ho trg chung
t6i trong qlia trinh chon 14y mau va cung cap tu
liu vé qua trinh khai quat “duong nudc” 16n
tai khu vuc khai quét khao ¢ hoc phia Bic
Poan M6n, Hoang Thanh Thang Long.
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CHARACTERISTICS OF WATERLODGGED WOOD POLES
EXCAVATED NEAR DOAN MON GATE, THANG LONG CITADEL

Le Xuan Phuong

SUMMARY

Thang Long citadel is anintegrated heritage architectural complex built by many dynasties in many historical
periods and is regconized as the most important hertitage in the heritage system in Vietnamand was inscribed
on the World Heritage List by UNESCO’s World Heritage Committee in 2010. Its Outstanding Universal
Values are reflected in its historical longevity, its continuous role as a seat of power, and its multiple cultural
layers. The excavaton activities since 2002 discovered thousands of wooden relics. Two wooden poles
excavated in the end of 2012 at “water drainage” near Doan Mon gate, Thang Long citadel, Hanoi named
DPM.GO.012 and PM.GO.005 were selected in 2013 and determined the basic physical and chemical
properties. The results shows that these two poles properties are different, reflect the different degradation
degree and in line with the appearance characteristics of these poles observed by naked eyes. These
waterlodgged woods have high shrinkage coefficient, high extractives content, especially in NaOH 1%, higher

Klason lignin and lower cellulose content comparing to morden hardwood. This suggests the poorer mechanical

properties of these wooden poles.

Keywords: Chemical components, density, shrinkage, Thang Long citadel, waterlodgged wood.
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