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"Vien Nghién curu Cong nghiép rung
2 Vién Khdo cé hoc

TOM TAT
Bai bao trinh bay két qua xac dinh cac loai g6 va danh gia hién trang hu hai
g0 khao c6 khai quét tai Khu di tich C5 d6 Hoa Lu, Ninh Binh dugc tién
hanh trong nam 2021. Két qua nghién ctru 05 mau gd khao c¢b cho thiy sy
Tir khéa: Go khao ) da dang vé loai gb va mirc do hu hai ciia cac miu nay. Du chi nghién ciru 5
ngdp nudc, khoi lugng mau gb khao cd nhung dd xac dinh dwoc 04 loai g6 gom: Chic khé
ri?ng, dﬂé érfl’ pha huy, (Dysoxylum sp.), Cong (Calophyllum sp.), Trudng (Pometia sp.) va Tau
xir Iy bao ton (Vatica tonkinensis A. Chev.). Két qua danh gia mtrc d6 hu hai cho thiy 5
méiu gb duoc chia thanh 3 nhém mirc 6 hu hai. Gd Chic khé bi hu hai
ning, gd Cong bi hu hai trung binh. Trong khi d6, g6 Trudng va T4u chi bi
hu hai nhe. Két qua nghién ciru nay 1a co s dé xay dung quy trinh xir 1y
béo ton lau dai cho ting loai gd theo cac cip do hu hai ctia hién vat gd.

Evaluation of deterioration status of historical wood excavated at Hoa

Lu ancient Capital, Ninh Binh

In this article, the evaluation of deterioration stage of five archaeological
waterlogged woods excavated at Hoa Lu ancient relic site, Ninh Binh in

Keywords: Archacological 2021. The results of wood species identification and assessement of the
waterlogged wood, basic current detertioration status showed the diversity of wood species and the
density, moisture, degree of damage. The classification results showed that there are 04
deterioration, conservation species: Chac Khe (Dysoxylum sp.), Cong (Calophyllum sp.), Truong
treatment (Pometia sp.) and Tau (Vatica tonkinensis A. Chev.). The destruction

assessment results showed that 5 wood samples were divided into 3 groups
of deterioration. The Chac khe was under heavily damaged while the Cong
was moderately deteriorated. The Truong and Tau were only slightly
decomposed. The research results provided the basis for future establishing
a long-term conservation treatment process for each type and derterioration
degree of historical woods.
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I. PAT VAN DE

Nhimg hién vat g khao cd ngip nudc
(waterlogged wood - WW) dugc tim thiy trong
qua trinh khai quat khao c¢6 hoc thudng bi phan
hily nghiém trong, ngay ca khi chiing van con
giit dwoc kich thudc va hinh dang ban dau kha
tdt (Bjordal et al., 1999; Christensen et al.,
2012). Su phan hiy cia WW chi yéu 1a do tac
nhan sinh hoc (Rowell va Barbour, 1990),
nhung tac nhan hoa hoc ciing c¢6 thé ¢6 vai tro
trong qud trinh nay (Thanh et al., 2018). Qua
trinh phan huy lam giam khéi lwong g, ting
kha nang hit nudc va ting luong nudc chua
trong g6 (Jiachang er al., 2009). Do do, cac
khoang trong trong g0 khao c6 ngap trong nuadce
thuong bi dién ddy nudc. Gb khao c¢b sau khi
duogc khai quat va dé trong mdi trudng khong
khi thuong bj bién dang do vach t€ bao gb d bj
phéan huy nén suy yéu khong thé chong lai duoc
mg sut tao ra do nudc trong gb bay hoi
(Rowell va Barbour, 1990).

Viée xur ly bao ton céac hién vat b::ing g0 1a bién
phap chdng lai sy co rit gy ra bién dang khi
loai bé nudc (Jiachang et al., 2009; Pearson,
1987) nham dam bao sy 6n dinh vé hinh dang
va kich thudc cia ching ciing nhu phai dam
bao duoc tinh toan ven vé vat ly va cai thién
duoc tinh chit co hoc cua gd. Do do, dé bao
tdbn WW can st dung mot tac nhan hoa hoc
thich hop dé thay thé nudc chira bén trong rudt
té bao. Hoa chit thuong dugc s dung la
polyethylene glycol (PEG) (Thanh et al., 2018;
Babinski et al., 2017). Ngoai ra, con coé
sucrose, mannitol, lactitol, trehalose cling da

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu

dugc nghién cuu st dung (Unger ef al., 2001;
Horie, 2010). Nhimg nim gin diy, hudng
nghién ctu st dung vat liéu xanh da duogc
quan tam nhu st dung keratin (Thanh et al.,
2018; Endo et al., 2008; Endo va Sugiyama,
2013) hay colophan (Walsh et al., 2017; Endo
et al., 2010) trong bao tdbn WW.

Tai Khu di tich C6 d6 Hoa L, Ninh Binh, trong
qua trinh khai quat khao ¢d hoc da xuit 16 nhiéu
hi¢n vat dugc sir dung trong cong trinh xay
dung. Duéi tac dong ciia mdi truong nhu do 4m
hay nudc ngam da lam hu hai dang ké ddi véi di
san. Mac du cac bién phap bao vé tam thoi da
duoc trién khai nhu lgp méi che, phu bat nhung
cac nha khoa hoc van can phai dé xuét cac bién
phép bao ton phu hop trong dai han dé giam
thiéu nguy co hu hai hién vét. Song song véi do,
cac bién phap bao ton phai dit trong khung “Ké
hoach quéan 1y déng bo va toan dién dé dam bao
can bang gitta muc tiéu bao ton di san va phat
trién bén vimng kinh té - xa hoi.

Tir nhitng phan tich néu trén cho thdy, viéc bao
tdn hién vat gd khao cbd dang dat ra rat nhiéu
khé khin, thach thirc, can phai co su dau tu
nghién ctru lau dai, mang tinh lién nganh két
hop vé6i sy dau tu 16n vé ngudn luc dé Gmg dung
khoa hoc cong nghé tién tién dé bao ton loai
hinh hién vat bang gd co nién dai ngay sau khi
khai quat khao ¢b hoc. Viée xay dung hé théng
dit liéu vé& gd khao ¢ cting phuong an bao quan
phi hop s& gop phan gitp cho viée bao ton cac
hién vat gb da, dang va s& khai quat tai Khu di
tich C6 d6 Hoa Lu trong twong lai.

05 (ném) mau gd khao ¢6 dugc thu thap tai Khu di tich C6 d6 Hoa Lu, Ninh Binh. Thong tin

chung vé mau go nhu sau:

STT| Ténmau Ky hiéu mau Toa dé Ghi chu
1 Mau sb 1 21.HL.A1 20.285583, 105.906225 | Than cay gan goc Dong Béc hd A
2 Mau sb 2 21.HL.A2 20.285559, 105.906198 | Coc gb ké phia Nam dudng cb
3 Mau sb 4 21.HL.A4 20.285557, 105.906209 | Coc gb ké phia B&c dwéng ¢, bi gay
4 Mau sb 6 21.HL.A6 20.285530, 105.906167 | Gbc cay dwéi hé kiém tra dia tAng
5 Mau sb 8 21.HL.H1.8 20.285613, 105.906055 | Coc gb thir ba & hang coc ké duwdng
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2.2. Phwong phap nghién ctru
2.2.1. Xdc dinh lodi gé

Quan sat va mo ta cac dac diém cAu tao, xac
dinh kich thudc cac loai té bao gd theo
huéng dan cia IAWA dua ra trong IAWA
list of microscopic features for Hardwood
identification, TAWA list of microscopic
features for Softwood identification, so sanh
cac dic diém gd da thu thap duogc voi co so dit
liu cac loai gd va mau gd tham chiéu trong
thu vién mau gb ciia Vién Nghién ctru Cong
nghiép Rimg dé xac dinh chinh xac loai gb.

2.2.2. Xdc dinh dp hit nwéc t6i da va khéi
luogng riéng co bdan

Do hit nuée téi da (Umax, %) 1a thong sb
phan anh tinh trang cua WW, duoc st dung
dé danh gia mac d6 phan hay cia WW
(Babinski et al., 2014).

D¢ hat nuée tdi da (Upay) tinh bang % dugce
xac dinh theo cong thirc sau:

m,, —m,
U = ———x100
m,
my, —Mmy
Umax X d
my

Trong do:
my, - khéi luong miu thir bdo hoa véi
nuée (g)
my - khéi luong ctia mau thir sau khi say
kho kiét (g).
Khéi luong riéng co ban duoc xac dinh theo
cong thuc:

m,
\]max

Db:

Trong do: Dy khéi luong riéng co ban (g/cm3)
mo: Khéi lugng gd & trang thai kho kiét (g)
\{maxz Thé tich g5 O trang thai hit nudc
toi da (g)
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2.2.3. Xdc dinh mot sé tinh chit héa hoc ciia
hién vit go

- Xac dir}h Ham luong chit chiét xuat: Theo
Tiéu chuan TAPPI T 207 cm-99.

- Xé4c dinh Ham luong lignin: Theo Tiéu chuan
TAPPI T 222 om-02.

- Xac dinh Ham luong xenlulo: Theo Tiéu
chuan TAPPIT 203 cm-99.

- Xac dinh ham lugng hemixenlulo: Theo Tiéu
chuan TAPPI T 203 cm-99.

2.2.4. Phuwong phap danh gia mirc dp hw hai
cua hién vit go

Dura trén két qua xac dinh khéi luong riéng co
ban va d hut nudc tdi da sé tién hanh phan cép
mirc d6 hu hai ctia gd khao cb theo 03 cép (theo
tai liéu cua Rowell RM, Barbour RJ (1990):

- Hu hai nang, c6 Up,x > 400%.
- Hu hai trung binh, ¢6 185% < Upax < 400%.
- Hu hai nhe, ¢6 Uy < 185%.

III. KET QUA NGHIEN CUU
3.1. Két qua xac dinh loai gb
3.1.1.Chiing logi gé

Can ctr dic diém cau tao tho dai va hién vi cua
05 mau giam dinh, phan tich, so sanh vdi co s
dit liéu céac loai gd va miu gd tham chiéu cho
thdy c6 4 chung loai gb nhu sau:

Chung loai gb thi nhit: mau sb 1;

Chuing loai gb thtr hai: mau 6 2;

Chung loai g0 thtr ba: mau sé 4;

Chung loai g thir tr gdm cac mau sb 6 va 8.

3.1.2. Tén logi g6

- Chiing loai g6 thit nhdt

+ Chu tao hién vi cua gd:

Mit g6 min. Mach don va kép ngén phan tan,
thuong gip 8 - 10 mach/mm”. Puong kinh
mach trung binh 105 pm. Trong mach thudng
¢6 thé nut dang mang mong, doi khi gip chat
chtra mau trang. Ban thing 16 don. M6 mém
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hinh gidi hep léch hodc luon séng. Tia gb nho,
di hinh v6i1 nhiing tan cung ngan, thuong tu (1)

2-3 diy té bao, sb luong 8 tia/mm. Chiéu
hudng thé gb thang hoic hoi léch.

Mit cit ngang

+ Két luan:
Tén Viét Nam: Chic khé
Tén khoa hoc: Dysoxylum sp.

Chic khé (Dysoxylum sp.) hay con goi la
Huynh duodng 1a loai cay g 16n, cao 20 - 40
m, dudng kinh 50 - 100 cm. Loai Chic khé
thuong moc rai rac trong rung thuong xanh
(rimg gdém cac cdy thudng mang l4 xanh quanh
nim). G6 kha t6t, it bi mdi mot, dung trong
xdy dung va dong d6 moc.

Mit cit tiép tuyén

Mit cit xuyén tim
- Chiing loai g6 thit hai
+ Chu tao hién vi cua gb:

Mit gd trung binh, mach don va kép ngén,
trong mach thuong co thé bit va chat chua co
mau. Trén 1 mm’ thuong gip 4 - 8 mach,
duong kinh mach c¢6 hai loai kich thudc khac
biét loai nhé duong kinh 41 um, loai 16n
dudng kinh 186 um. M6 mém thanh dai ¢ ranh
gidi vong niam, d& thiy. Tia gb nho va hep kho
thdy, di hinh mot day té bao (it khi 2 day té
bao) thudng rong 18 pm va cao 335 pm. Chiéu
huéng thé gb 1éch.

Mit cat ngang
+ Két luan:
Tén Viét Nam: Cong
Tén khoa hoc: Calophyllum sp.
Cong (Calophylum sp.) 1a ciy gb trung binh,
cao 20 - 25 m, duong kinh 30 - 50 cm. Thuong
moc rai rac trong rung thuong xanh. G6 kha
tot, dung trong xay dung va dong thuyén.
- Chiing logi g6 thir ba

+ Cau tao hién vi cua go:

Mit cit tiép tuyén

Mit cat xuyén tdm

Mit gb trung binh. Mach don va kép ngin,
phan tan. Trong mach thudng c6 thé bit hodc
chat chtra. Ban thung 16 don. LJ trén vach gitta
cac mach xép theo kiéu chéo xién. Trén 1 mm®
thuong gap khoang 9 mach, duong kinh: 143
um. M6 mém quanh mach khong déu. Tia gb
nho va hep, déng hinh, gdm nhimg tia 1-(2)
diy té bao, rong 22 um va cao 154 pm, sd
lwong 8/mm. L3 gitta mach va tia nho. Chiéu
huéng thé g chéo thé.
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Mit cat ngang

+ Két luan:

Tén Viét Nam: Truong (Sang)

Tén khoa hoc: Pometia sp.

Trudng (Pometia sp.) 1a cay gb 16n, thuong
xanh, cao 20 - 25 m, duong kinh 40 - 60 cm.
Moc trong ring nira rung 14, noi 4m va thoat
nude nhu chan ndi da voi hodc ving dat gan
song, subi. GO tét dung trong xay dung va
dong dd dung gia dinh, dong tau thuyén.

- Chiing loai g6 thir tie

+ Cau tao hién vi cua go:

Mit cit tiép tuyén

Mit cat xuyén tAm

Vong sinh truéng khong rd rang. Mit gd min.
Mach don doc phan tan. S6 lwong mach trén
1 mm’ nhiéu, dudong kinh mach nho, 74 pm.
Ban thing 16 don. Trén 1 mm? thuong gap 10
mach. Tia gb di hinh v&i nhing tan cling ngan,
it khi c6 tan cing dai, thuong gip 3 - 4 (5) day té
bao, it khi gip 1 (2) diy té bao hodac trén 6 diy té
bao. Tia rng trung binh 65 um, cao trung binh
780 pm. Trén 1 mm thudng gip 6 tia. Ong dan
nhya dau phan tan. M6 mém phan tan va tu hop
c¢6 khi phat trién thanh cac duong hep va gian
doan, md6 mém dinh mach khong déu va it.

Miat cat ngang

+ Két luan:
Tén Viét Nam: Tau
Tén khoa hoc: Vatica tonkinensis A. Chev.

Téau (Vatica tonkinensis) 1a cay gb 16n, cao 20
- 30 m, duong kinh 40 - 70 cm, moc rai rac
trong rimg tir mién Béc dén mién Trung va
Nam Trung Bo. Gd tdt, bén, dugc ding nhiéu
trong xay dung, dong tau thuyén.
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Mit cat tiép tuyén

Mit cat xuyén tAm

3.1.2. Két qua xdc dinh mirc d¢ hw hai hién
vit g6

a. Tinh chdt vit Iy

Két qua xac dinh d6 hut nude tdi da va khdi
lugng riéng co ban ctia 05 mau hién vat go
duoc dugc trinh bay ¢ bang 1 va hinh 1.
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Bang 1. Tinh chit vat Iy ctia 05 hién vat gb

1T Ky hiéu mau Do hat nwéce toi da, % Khéi lwgng riéng co ban, glcm®
1 21.HL.A1 480,36 0,17
2 21.HL.A2 384,82 0,23
3 21.HL.A4 163,18 0,49
4 21.HL.A6 101,21 0,67
5 21.HL.H1.8 93,55 0,70
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Hinh 1. Mdi quan hé giita d6 hut nudc téi da va khéi luong riéng co ban

Tir két qua trén cho thdy xu hudng khi khoi
lwong riéng co ban giam thi d6 hit nudce t6i da
tang. Ham luong nude chira tdi da co lién quan
dén khdi lugng riéng co ban cia gb khao cd.
D6 hat nudce toi da trong 05 mau gd khao cb
dao dong gilra 93,55% va 480,36%, trong khi
khdi lwong riéng co ban la gitra 0,17 va 0,70
g/em’. Su suy giam chét lugng cua gd khao ¢
ngap nude lién quan dén viéc mat cac chat co
trong gb nhu: polysaccarit, xenluloza va
hemixenluloza. Vi tri nhitng chit bi mat nay
thudng ngay lap tirc duoc dién day bang nude.
Do d6, su gia ting do hat nudc t6i da (Upax) va

giam khdi luong riéng co ban cing nhau cho
thdy su suy giam ngdy cang ting cia gd khao
c¢b. Trong sb cac mau dugc nghién clru, c6 thé
danh gia cac mau gd khao cb thudc ca ba cip
dd hu hai, cu thé:

- Hu hai nang (Uppax > 400%): mau 21.HL.A1

- Hu hai trung binh (185% < Upax < 400%):
mau 21.HL.A2

- Hu hai nhe (Upay < 185%): mau 21.HL.A4;
21.HL.A6 va21 HL.H1.8

Két qua xac dinh thanh phan hoa hoc gb duoc
thé hién tai hinh 2.
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Hinh 2. Thanh phén héa hoc cuia 5 mau hién vat g6

Dua vao hinh 2 cho thiy miu g c6 do hut
nude tdi da cao (>400%) c6 ham lugng lignin
rat cao, chiém téi 70%, trong khi ham luong
xenlulo va hemixenlulo thi kha thép, khoang <
20%. Xenluloza va hemixenluloza 1a cac chat
dé bi phan hiy va tan ra nudc hon lignin. Go
clia cac loai ¢ ham lugng hai chit nay cao s&
dé bi phan hiiy hon céc loai gd c6 ham luong
chat nay thap. Trong khi d6, 3 mau c6 ky hiéu:
21.HL.A4, 21.HL.A6 va 21.HL.H1.8 c6 ham
luong lignin, xenlulo va hemixenlulo khoang
40%, twong duong véi cac mau gd thong
thuong. Diéu nay cho thay 3 mau gd nay it bi
hu hai va phan anh dung véi dac diém do hut
nuée tdi da thap.

IV. KET LUAN

Két qua nghién ctru da danh gia dugc hién
trang ctia 05 mau hién vat go thu thap tai Khu

di tich C6 d6 Hoa Lu, Ninh Binh. Két qua
giam dinh cho thay c6 04 loai gd: 01 mau gd
Chic khé (Dysoxylum sp.), 01 maiu Codng
(Calophyllum sp.), 01 mau gd Truong
(Pometia sp.) va 02 mau gd Tau (Vatica
tonkinensis A. Chev.). Két qua xac dinh muc
d0 hu hai cho théy trong s6 cac mau duge
nghién ctru, gd Tau va Truong (Sang) con kha
nguyén ven. Dya theo tiéu chuén danh gia, cac
mau gd khao cb nay dugc xép nhom 1a hu hai
nhe. Trong khi do, mau g5 Céng (Umax =
384,82%) bi hu hai trung binh va gd Chic khé
(Umax = 480,36%) bi hu hai nang. Viéc nghién
clru, xdy dung phuong an xtr 1y bao ton céac
hién vat gd khao cb phu hop vé6i diéu kién tai
Viét Nam nham muc dich gin giit 1au dai hién
san 12 rat can thiét.
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