Ung dung ky thudt déong lanh

trong bao quan hién vat bao tang

ThS. NGUYEN THI HUONG THOM
(Bdo tang Lich sir Quéc gia)

1. Dat van dé

Trong coéng tac bao quan hién vat bao tang,
viéc kiém soat cac yéu té gay hai, dac biét 1a vi
sinh vat nhu ndm méc, vi khudn va cén trung
ludn la thach thac 18n déi véi cac bao tang, thu
vién hay cac trung tam luu gitr tai liéu hién vat.
Duéi tac déng cta khi hau nhiét déi néng dm nhu
& Viét Nam, cac hién vat chat liéu hitu co (g6, vai,
gidy, da...) dé bi hu hai nhanh chéng néu khéng
c6 bién phap can thiép kip thsi va an toan. Cac
phuong phép truyén théng nhu dung héa chét
diét con trung thusng gay doéc hai cho ngusi
thyc hién va cé nguy co anh hudng dén ciu tric,
mau sic hién vat. Do dé, nhu cau tim kiém moét
phuong phép an toan, hiéu qua va than thién véi
mdi truéng ngay cang cap thiét. Trong béi canh
do, ky thuat dong lanh sau duge nghién cau ting
dung nhu mét phuong phap tién tién, khéng su
dung héa chét, hiéu qua cao trong viéc tiéu diét
vi sinh vat va cén trung gay hai ma van dam bao
tinh én dinh cua hién vat.

Tai Bao tang Lich si Quéc gia, noi dang luu
gitt hang chuc nghin hién vat quy hiém, trong

Hinh 1. Tinh trang hién vat bi con trung gay hai

dé c6 nhiéu bao vat quéc gia c6 chét liéu hiu
co, ky thuat dong lanh sau da va dang dugc
nghién cau, tht nghiém va buéc dau ap dung
thuc té trong quy trinh xu ly vi sinh vat gay
hai trén hién vat. Viéc ap dung phuong phap
nay khéng chi gép phan nang cao hiéu qua
bao quan hién vat, ma cén huéng téi xu thé
“bao quan xanh” - an toan cho ca hién vat, con
nguadi va méi trudng.

2. Nguyén ly ky thuat déng lanh sau

Ky thuat déng lanh sau (deep freezing) la
phuong phap st dung nhiét dé cuc thap (-20°C
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dén -40°C) trong mét khoadng thsi gian xac
dinh dé tiéu diét hoan toan cén tring & moi giai
doan phat trién (trang, du trang, nhéng, truéng
thanh). Co ché tac déng la nhiét dé thap lam
déng bang dich co thé, pha hay ciu triac té bao
va enzyme cla cén trung, khién chang khéng
thé séng sét. Phuong phap nay khéng sir dung
héa chat, khéng dé lai du lugng héa chat cé thé
gay hai trén hién vat, khéng gay tac dong xau
dén con ngusi va méi trusng.

Dé tieu diét con trung béng nhiét dé thap,
hién v@t cdn dugc lam lanh xuéng muc thdp hon
gi6éi han ma cén trung cé thé tu bdo vé. Néu
khéng da lanh, cén trung cé thé héi phuc khi
hién vat dugc dua tré lai nhiét d6 binh thuang.
Nguyén téc chinh khi dung phuong phap déng
lanh sau dé kiém soat cén trung la hg nhiét do
xuéng cang thép cang tét, cang nhanh cang tét
va duy tri cang lu cang tét. Thuc té cho thay
véi nhiét dé nhé hon -20°C trong 1 tuan la du
dé tieu diét hau hét cac loai cén trung gay hai
trong bao tang.

Can luu y, mét sé chat lieu nhay cam nhu
son diu, mang phim, da thuéc mém, chét liéu
composite dé tach I16p khi thay déi nhiét do
khéng phu hgp khi ap dung phuong phap nay.
Déi véi nhiing hién vat cé khéi lugng I6n hoic
hién vat day can thai gian déng lau hon dé dam
bao toan bd hién vat dat dugc nhiét d6 muc
tieu.

3. Quy trinh xu ly déong lanh sau
3.1. Chuén bj hién vat

- Lua chon nhing hién vat cé hién trang, chat
liéu pht hgp va an toan véi ky thuat dong lanh
sau. Khéng ap dung ky thuat nay cho hién vat
c6 16p phu nhay cam (mang phim, son dau chua
khé...), mot sé vat lieu dé gion, nat & nhiét do
thap, vi du nhu cao su, son dau, polyme téng hgp
(acrylic, vinyl mém).

- Tranh lam lanh tranh son dau trén toan
(canvas).

- Kiém tra do én dinh vat ly cta hién vat, vé
sinh nhe néu can thiét.

Théng bdo khoa hoc

3.2. Lam lanh so bd

Trong ky thuat xu ly déng lanh sau dé diét cén
trung trén hién vat, lam lanh so bd la rat quan
trong nhdm tranh séc nhiét, dic biét véi hién vat
nhay cam vé céu truc hoéc cé 16p phi méng.

@
N

Hinh 2. Lam sach hién vat truéc khi bao géi dua vao tu dong lanh

Nhiing truéng hgp can lam lanh so bé:

- Hién vat ¢6 cu truc méng manh, vat liéu
téng hop dé nt.

- Hién vat c6 bé mat son son thép vang, tranh
lua, da thuéc.

- Cac hién vat 16n hodc cé nhiéu I6p vat liéu
khac nhau.

- Hién vat dang tir méi trudng néng, 4m (trén
25-30°C) hodc méi trudng lanh (ngoai trsi,
kho...) dén.

DBéi véi nhing truéng hop trén can git &
nhiét d6 phoéng it nhat 1 thang dé loai bé kha
nang thich nghi lanh cta cén trang.

Néu hién vat da dé trong nha (nhiét do
phong) trong vai tudn thi khéng can buéc nay.

3.3. Béng géi bao vé

Mét trong nhing yéu té quan trong dé dam
bao an toan cho hién vat khi xu ly bdng nhiét do
thép 1a déng géi kin béng tui polyethylene trong
sudt. Muc dich cua viéc nay la giap hién vat tu
diéu tiét dé dm bén trong; ngén hoi 4m ti méi
truéng ngung tu trén bé mat hién vat khilam lanh
va ra déng; tranh hu hong co hoc do hé théng lam
lanh truc trac hoac do chu ky ra bang tu dong;



gidm nguy co hién vat hap thu m trong suét chu
trinh lam lanh.

Luu y: khéng hut chan khéng qua manh, tii qua
céng c6 thé lam bién dang hodc gay nut hién vat
méng manh. Trong thuc té, hiém khi xay ra viéc
ngung tu nuéc bén trong tai. Tuy nhién dé dam bao
an toan hon, cé thé 16t gidy hat 8m quanh hién vat.

Hinh 3. Hat chan khong hién vat

3.4. Dua hién vat vao ta dong lanh

bat vao tu déng lanh & nhiét d6 khoang
-30°C dén -35°C trong 72-120 gis tuy loai hién
vat va muc dé nhiém hai. Khéng nén giam qua
muc dugi -40°C vi rui ro do nut né tang, dac biét
V@i vat c6 son phu hoac véc-ni.

Téc d6 lam lanh cao — cén trung khéng kip
thich nghi — hiéu qua cao hon. Dé ting téc dé
lam lanh ching ta cé thé trai hién vat phang thay
vi cudn, giam sé lugng hién vat méi mé déng,
tang luu théng khong khi bén trong ta, giam I&p
cach nhiét va vat dém xung quanh hién vat, tang
dién tich bé mat tiép xuac.

3.5. Ra dong va kiém tra

Sau khi hién vat da dugc lam lanh sau, ta can
dua hién vat vé nhiét dé thudng mét cach tir tu:

- Lay hién vat ra khoi tu déng nhung gitr
nguyén trong tai kin.

- Dét tai nhiét d6 phong (~20°C) trong 1 ngay
dé ra dong hoan toan.

- Néu tui duge déng kin dung cach, sé chi
xuat hién suong dong bén ngoai tai khéng tiép
xuc véi hién vat.

Hinh 4. Dua hién vat vao tu déng lanh
da ha nhiét do xuéng - 35d6 C

3.6. Kiém tra va theo doi

Sau khi ra déng, can kiém dich (quarantine)
hién vat dé dam bao khéng con tring/au trang
sét lai:

- Giir nguyén hién vat trong tui kin & nhiét
dé phong.

- Theo déi trong vai ngady néu cé cén tring
truéng thanh séng sét; 3 tudn hodc ldu hon dé
phat hién tring né hodc &u trung phat trién.

Lam sach hién vat (néu can): Néu phat hién
phén, xac cén tring hodc manh da 16t thi cin lam
sach & noi cach ly.

4. Uu diém va luu y ky thuat
4.1. Uu diém
- Hiéu qua tiéu diét con trung gan nhu tuyét déi.
- Khéng sir dung héa chat déc hai.
- Bao toan cau tric va bé mat hién vat.
- C6 thé ap dung cho nhiéu loai hién vat
khéc nhau.
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4.2.Luuy

- Chi phi dau tu thiét bj ban dau cao.

- Cén quy trinh nghiém ngat dé tranh séc
nhiét, nat v& hién vat.

- Khéng phu hgp véi mét s hién vat c6 do dm
cao hoic ciu tric dé hu héng.

5. Ung dung thuc tién tai Bao tang
Lich sir Quéc gia

Bao tang Lich sir Quéc gia hién dang luu git,
bao quan sé lugng 16n hién vat lam tu chét liéu
hitu co, trong dé dang ké nhat la cac nhém hién
vat van ban, tai liéu gidy, sach cé, bao chi. Pa
phan céc hién vat nay da dugc luu gitr hang chuc
nam, tham chi hang thé ky, trong diéu kién méi
trusng khéng én dinh, chua dugc kiém soat day
du vé nhiét do, do6 am va théng gié.

Két qua kiém tra cho thay nhiéu hién vat
dang trong tinh trang bam bui ban, nhiém nim
mébc, bi con trung pha hoai & cac muc dé khac
nhau. Ngoai ra, do qua trinh in, viét va ché tac
trong nhiéu thsi ky khac nhau, cac hién vat cé su
da dang vé loai gidy, muc viét, mau séc va chét
liéu lién két, lam tang muc dé nhay cam khi xu ly.

Viéc ap dung cac phuong phap xu ly truyén
théng nhu phun, xéng héa chét, chiéu tia UV
hodc gia nhiét trong trusng hgp nay khéng
chi kém hiéu qua trong viéc tiéu diét triet dé
vi sinh vat va cén trung, ma cén tiém &n nguy
co lam phai mau muc, lam gién gidy hoac gay
bién dang vat ly. Mat khac, cac phuong phap dé
khéng dap ung kip thsi yéu cau xtr ly sé lugng
16n hién vat trong thai gian ngén, déc biét trong
cac tinh huéng can kiém dich nhanh hoéc ngan
chan lay nhiém.

Truéc thyc trang d6, tir nam 2020, Bao tang
Lich st Quéc gia da trién khai thi nghiém ky
thuat déng lanh sau (deep freezing) trén nhém
hién vat gidy nhdm tim kiém mét giai phap hiéu
qua, an toan va khéng xam hai ciu tric nguyén
ban. Viéc ung dung ky thuat nay khéng chi giap
khéng ché sy phat trién cia ndm méc, tiéu diet
cén tring, ma cén dam bao bao tén nguyén ven

Théng bdo khoa hoc
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Hinh 5 Hién vat trusc (anh trén) va sau bao quan (anh dudi)

hinh thic, mau sic va théng tin gbc cua hién vat.
Tuy nhién, do gisi han vé thé tich va kich thuégc,
td lanh am sau hién c6 & Bao tang chi phu hgp xu
ly cac hién vat dang phang, cé kich thuéc nhé. Vi
vay, cac dgt xu ly thu nghiém ban dau dugce ap
dung chu yéu cho:

- Tai lieu Han Nom

- Séch, bao, tap chiin

- Ban thao, hé so luu tru gidy

Cac hién vat nay déu cé nguy co cao bi méi
mot, sdu gidy va cac loai vi sinh vat phan hay
cellulose tin céng. Ky thuat lanh &m sau dugce
lua chon dé tiéu diét cac tac nhan gay hai nay
ma khéng lam anh hudng dén chét liéu gidy, muc
viét, hodc ciu tric bé mat.



Sau 5 nam thuyc hién, gan 28 nghin tai liéu van
ban da dugc xt ly cho két qua kha quan:

- Sau khi xu ly, cac hién vat khéng xuét hién
déu hiéu cong vénh, 6 mau, nat gay hodc hu
hai b& mat, gitr nguyén tinh én dinh vé vat ly
va hinh thuec.

- Qua trinh ra déng va kiém dich sau xu ly cho
thay cén tring & moi giai doan (tring, du trang,
trudng thanh) déu bj loai bé, khéng cé cén trung
séng s6t hoic tai nhiém.

- Quy trinh xt ly don gian, chi phi van hanh
thép, phu hop véi diéu kién bao tang.

- Ky thuat dong lanh sau chang minh la giai
phap an toan cho céan bg ky thuat, khéng gay déc
hai, khéng tao khi hodc tén du héa chét.

Bén canh nhing két qua dat dugc, van con
dé nhang khé khan va han ché can phai khic
phuc, dé la:

- Do tu dong lanh sau hién cé tai Bao tang cé
thé tich bé, viec xtr ly chi gisi han & nhém hién
vat nhd, chua thé ap dung véi hién vat cé kich
thuéc 16n nhu nhém hién vat chét liéu gé.

- Can giam sat nghiém ngat dé am, cach déng
goi va thai gian xtr ly ting loai tai lieu gidy dé
tranh hién tugng ngung tu &m hojc séc nhiét.

Tai liéu tham khao

Canadian Conservation Institute (CCI) Notes
“CCl Note 3/3: Controlling Museum Pests with Freezing”

6. Két luan

Ky thuat déng lanh sau la mét giai phap bao
quan hién vat an toan, hiéu qua cao va than thién
v6i méi trusng, dic biét phu hgp véi cac chét lieu
hiu co nhu gidy, vai, gé, da, 16ng thu... Bao tang
Lich sir Quéc gia hién dang tiép tuc nghién cuu
va téi uu héa quy trinh ap dung ky thuat nay cho
tiing nhém chét liéu hién vat nhdm nang cao hiéu
qua va giam thiéu rui ro trong xu ly.

Pac biét, trong nam 2025, véi su vién trg
khéng hoan lai tir Co quan Hop tac Quéc té Nhat
Ban (JICA), Bao tang Lich st Quéc gia sé dugc
trang bi mét sé thiét bi chuyén dung trong bao
quan hién vat, trong dé cé tu lanh am sau véi cong
sudt va thé tich I16n. Dé van hanh hiéu qua thiét bi
nay, Bao tang da dugc Bo Van héa, Thé thao va Du
lich dau tu xay dung phéng xur ly chuyén dung cho
bao quan bang phuong phap lanh sau. Bén canh
dé, Bao tang tiép tuc mé rong quan hé hgp tac
quéc té, dao tao chuyén sau cho can bo ky thuat
va bao quan vién, tién téi tich hgp quy trinh déng
lanh sau vao hé théng kiém dich dau vao déi véi
hién vat méi suu tdm hodc mugn, tra, tir d6 nang
cao nang luc kiém soat cén trung va vi sinh vat gay
hai mét cach hiéu qua, cha déng va khoa hoc hon.

“CCl Technical Bulletin 27: Mould Prevention and Collection Recovery”

Florian M.-L. E. 1997. Heritage Eaters: Insects and Fungi in Heritage Collections. James & James Science Publishers

Strang T. J. K. 1992. A review of published temperatures for the control of pest insects in museums. Collection Forum 8(2),

Society for the Preservation of Natural History Collections.

Valentin N. 1993. Insect eradication in museums and archives: a new approach. The Paper Conservator, Vol. 17, pp. 73-78.
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APPLYING FREEZING TECHNOLOGY IN THE
PRESERVATION OF MUSEUM ARTIFACTS

In museum preservation, controlling microorganisms and insect pests is a
constant challenge, especially in the hot and humid tropical climate of Vietnam.
Traditional methods such as chemical fumigation or ultraviolet radiation often
prove ineffective, can damage the structure and color of artifacts, and pose health
hazards to staff. Against this backdrop, deep freezing has been introduced as a
modern, safe, and environmentally friendly solution.

The principle of this technique is to expose artifacts to extremely low
temperatures (-20°C to -40°C) for a specific duration, effectively killing most life
stages of insects. Low temperatures freeze body fluids, disrupt cell structures, and
disable enzymatic activity, ensuring high efficiency without the use of chemicals.
The process involves several steps: selecting and preparing suitable artifacts;
preconditioning fragile objects; protective packing in polyethylene bags; freezing
at -30°C to -35°C for 72 hours; gradual thawing at room temperature; and post-
treatment quarantine to prevent reinfestation. The method has demonstrated
near-total eradication of pests while maintaining the stability, integrity, and
appearance of artifacts, with no harmful residues for humans or the environment.

Since 2020, the Vietnam National Museum of History has tested deep freezing
on paper-based collections such as Han-Nom documents, books, newspapers,
and manuscripts. After five years, nearly 28,000 items have been treated with
promising results: no further mold growth, termite or insect activity was observed,
and artifacts retained their physical stability without warping or discoloration.
However, due to the limited capacity of existing freezers, the method has so far only
been applied to small, flat artifacts, and not to large wooden objects or oversized

materials.

In 2025, with support from the Japan International Cooperation Agency (JICA),
the museum will be equipped with larger-capacity freezers and a specialized
treatment room, enabling broader applications. Integrating deep freezing into the
museum’s standard quarantine procedures for newly acquired, loaned, or returned
objects will strengthen proactive and scientific pest control, while advancing the
trend of “green preservation.”



