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SOLUTIONS FOR PRESERVING ELECTRICAL
AND ELECTRONIC EQUIPMENT AT LABORATORIES
OF QUANG BINH UNIVERSITY

NGHIEN CUU GIAI PHAP BAO QUAN THIET BI BIEN, DIEN TU
TAI CAC PHONG THI NGHIEM - THUC HANH
TRUONG PAI HOC QUANG BINH

Lé Thi Diéu Hién
Truong Pai hoc Quang Binh

ABSTRACT: The article presents the survey results of environmental conditions at
Quang Binh University laboratories. Solutions to preserve laboratory electrical and
electronic equipment against the destruction of unwanted agents such as microorganisms,
weather conditions are analyzed. In which, focusing on researching solutions of how to
control the storage and maintenance equipment to prevent mold and moisture. The results
show that the moisture-proof packaging method using a combination of Polyethylene film
and Silica gel is highly effective: with 40 dm’ of storage box volume covered with
Polyethylene, by using 200g of Silica gel desiccant beads will help to maintain the humidity
in the box below 60%.
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TOM TAT: Bai bdo dwa ra cdc két qua khao sdt diéu kién moi triueong phong thi
nghiém - thwe hanh tai trwong Pai hoc Quang Binh. Cdc phwong phdp bao quadn thiét bi
dién, dién tur phong thi nghiém cho”'ng lai sw pha huy cua vi sinh vat va diéu kién thoi tiét da
dwoc nghién civu va g dung cho dén nay dwege phan tich. Ti rong do, tap trung nghién ciru
cac glal phap kiém Soat méi triwong leu trit va bao quan thiét bi nham chong lai tac dong
ciia ndm moc va do am. Két qua cho thdy phiong phdp dong géi chong ém bang cdach su
dung két hop mang Polyethylene va Silica gel mang lai hiéu qud cao: véi 40 dm’'thé tich hép
leu trit dioe boc kin bang Polyethylene, sir dung 200g hat hit am Silica gel ¢6 thé duy tri do
am trong thiing didi 60%.

Tivkhéa: Thiét bi dién tir, méi truong phong thi nghiém, chong nam méc, chong am.

1. GIOI THIEU

Cung véi sy phat trién ctua Truong Pai
hoc Quang Binh (PHQB), trong nhiing
nam qua, nham phuc vu cho nhu cau hoc
tap, nghién curu va giang day cua sinh vién
va giang vién toan trudong, cac phong thi
nghiém - thuc hanh thu¢c Truong PHQB
da dugc dau tu mua sim nhiéu may moc,
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thiét bi dién, dién tir hién dai, gia thanh cao,
c6 tiém ning st dung 16, c6 thé ké ra mot
s thiét bi tiéu biéu nhu: ti sy 625 lit, ndi
hap khtr tring 300 lit, cn phan tich, cac loai
ddnghd do vannang, ...[1].

Céc thiét bi dién, dién tir c6 chtra nhiéu
linh kién dién i, tiép diém dién, thiét bi dau
cudi va nhiéu bd phan d& mat di d6 chinh



xac theo thoi gian, thdm chi hu hong dudi
tac dong cua vi sinh vat va diéu kién méi
truong luu trlir nhu do am, oxy va cac loai
khi khac nhu CO,, H,S, SO,, v.v. Trong diéu
kién khi hau nhiét d6i néng 4m ¢ Viét Nam,
ndm mdc va d6 4m 1a hai tic nhan khong
mong muén cé tac dong 16n dén su hoat
dong tin cdy va tudi tho cua thiét bi dién,
dién tir. Do 0, khi bao quan thiét bi dién,
dién tir can kiém soat moi trudng phong luu
trit dé han ché nAm mdc va do am.

C6 nhidu phuong phap chéng nim
méc va chdng am. Tuy nhién, phuong phap
chdng ndm méc va chéng am t6i uu, phi
hop voi cac phong thi nghi¢m - thyc hanh
(PTN) Truong DPHQB, ciing nhu tinh hi¢u
qua khi st dung phdi hop nhiéu phuong
phap dé bao quan may méc, thiét bi dién,
dién tir van chua duoc kiém chung trong
diédu kién thuc té tai Truong PHQB.

Muc dich cua bai bdo nay 1a nghién
ctru dé xudt giai phap bao quan thiét bi dién,
dién tu trong cac PTN Truong dai hoc
DHQB, tir d6 kéo dai tudi tho cua cac loai
méay moc thiét bi, dam bao tinh bén vimng
trong hoat dong dao tao cua Truong DPHQB.
Nghién ciru duoc tién hanh trén co so két
qua khao sat diéu kién méi truong PTN Vat
ly, Sinh hoc, Héa hoc, phong Nuoi céy mo
tai Truong PHQB.
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2. HIEN TRANG MOI TRUONG
PHONG THi NGHIEM - THUC HANH
TRUONG PHQB

Dir liéu nhiét d6 va do 4m trung binh
nam 2022 do dugc tai Tram khi tugng Dong
Héi duoce dan ra trén bang 1. S6 lidu duogc
dwa vao bang dit liéu c6 thé thiy tir thang 5
dén thang 8 6 am trung binh & Dong Hai
luén & mirc dudi 80%. Céc thang con lai
trong nim, d6 4m trung binh duoc duy tri &
muec trén 85%. Thang c6 do 4m cao nhat dat
90% (thang 3), thang c6 do 4m thip nhat 1a
70% (thang 6).

Trén co s¢ phan tich dit liéu khi tuong
tai tram do Déng Hdéi nam 2022, viéc khao
sat nhiét d6 va do am tai cac PTN Vit ly,
Héa hoc, Sinh hoc va phong Nudi cdy md
Truong PHQB di dugc tién hanh tir thang 1
dén thang 6 nam 2023, do thoi gian nay ¢
kha niang bao gdm cac thang c6 d6 am cao
nhat va thap nhit trong nam. Két qua khao
sat diéu kién moi truong PTN Vat 1y Dai
cuong va phong Nudi cdy mé dugc dua ra
trén bang 2. Cac PTN Hoa hoc va Sinh hoc
conhiétdovado 4m chénh léch khong dang
ké so voi PTN Vat ly Bai cuong do dugc bd
tri cung toa nha voi diéu kién co s& vat chat
tuong tur. Két qua khao sat duoc danra co so
sanh v6i nhiét do, d6 am ngoai troi clng
thoi gian, dugc quan tric nam 2023 tai
Tram khi tuong D@)ng Héi.

Bang 1. Nhiét d6 va d6 am trung binh nam 2022 tai Tram khi twong Dong Héi

Thang | 1 | 2 | 3 | 4 | 5 ] 6] 7 8 ]9 10]11]12
Nhiét do

(},‘é) ? 120.818.0|23.6/24.2|27.1131.229.7|29.5| 27.6| 24.6 | 24.8|19.2
D(‘ff)/ﬁ)m 88 |87 |90 |86 |80 |70 | 79 | 77 | 85 | 86 | 89 | 84

Nguon: Dai khi tuong - thiy vian Quang Binh
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Bing 2. Nhiét do va d 4m trung binh tai cac PTN ¢ Truong PHQB
va Tram do Dong Hoi tir thang 1 dén thang 6 nam 2023

Thang 1 3 4 5 6

T
Dieme [ 175 | 209 | 228 | 266 | 296 | 315

ong Hoi

Nhiét | PTN Vitly
; : 183 | 215 | 24 27 29 | 305

do (°C) dai cuong
Phong Nudi | 4 242 | 273 | 285 | 305

cay md
Tram Bong ¢, 88 84 | 76 69

Hoi

Py am | pTN vatly
: | .
%) dai cuong | 7 80 8 78 73 63.5
Phong Nudi | 69 | 73 74 | 6 | 66 | 603

cay mo

Dit liéu trén bang 2 cho thdy, vao cac
thang 5, 6, khi nhiét d6 ngoai troi cao, nhiét
d6 trong cac PTN cua Trudng PHQB thip
hon so v&i nhiét 6 ngoai troi tir 0,6 - 1,1°C.
Céc thang con lai, khi nhiét d§ ngoai troi
Xuéng thép, nhi¢t do trong cdc PTN cao hon
ngoai troi tir 0,4 - 1,5°C. Ngoai ra, nhiét do
phong Nubi cdy mé ludn cao hon so véi
PTN Vit ly dai cuong tir 0 - 0,7°C. D6 4m
trong cac PTN thap hon d6 4m ngoai troi tir
3 - 16%. D6 am trong phong Nudi ciy md
luén & mirc thdp hon so véi d6 am trong
PTN Vat ly dai cuong tir 3,2 - 8%. Nguyén
nhan cua hién tugng chénh 1éch nhiét do va
d6 4m & phong Nuoi cdy mo so vai PTN Vat
ly dai cwong phan 16n do vi tri va diéu kién
co s& vat chit cua hai phong khac nhau:
phong Nudi cdy mo dugc bb tri trong toa
nha thuc hanh Truong PHQB, duogc trang
bi hé théng ctra kinh cach nhiét va cach am
tdt hon so v&i cac PTN con lai.
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3. GIAI PHAP BAO QUAN THIET BI
PIEN, PIEN TU TRONG CAC PTN
TRUONG PHQB

Nhiét do va d6 am 1a hai yéu té anh
huong 16n nhit dén su sinh s6i va phat trién
ciia nAm méc. Cac nghién ctru da chi ra
rang, nam mdc c6 thé duogc tim thay trong
khoang nhiét do tir 5 - 50°C [2]. Nhiét do t6i
wu cho sy phat trién ctia ndm méc 1a khoang
27°C. O mai truong trong nha, ndm mdc
phat trién manh ¢ nhiét d6 20 - 30°C, d6 am
tuong ddi trén 70% [2, 3, 4]. Dua trén cac
dic tinh sinh 1y ciia nAm méc vé méi truong
song va thirc an, nhidu phuong phap kiém
soat nim mdbc da duoc cac nghién ctiu dé
xuat, trong d6 vé co ban ¢ hai nhém giai
phap: nhém giai phap phong nAm mée va
nhom giai phap diét nAm mdc [5]. Nhém
giai phap phong ndm mébc huéng dén muyc
tiéu han ché ngudn mang bao tor nim dén
nhu giit thiét bi, moi truong luu trir sach s€;



kiém soét sy phat trién cia nAm mdc bing
cach kiém soat d6 4m mai truong phong luu
trir luén duy tri & muic thap hon 70%, nhiét
do thép hon 18°C hoic cao hon 35°C. Nhém
giai phap diét ndm mdc dé xuat s dung
bién phap hoa hoc vdi rit da dang cac loai
héa chat diét nAm & thé rin, long, khi dé tiéu
diét nAm mdc ma khong gy anh huong dén
tinh nang, thAm my cua cac loai thiét bi.

Dé bao quan cac thiét bi dién, dién tir
chéng lai tac dong ctia d6 4m, co nhiéu
phuong phap bao quan dugc ap dung:
phuong phéap dung chit hit 4m (vi du nhu
silica gel, voi sbng, canxiclorua...) [6],
phuong phap sdy véi nhiét d6 sdy cac thiét
bi dién, dién tir néi chung gidi han ¢ mirc
duéi 35°C, phwong phap loai bo b6t hoi 4m
trong kho luu trit bang may hat am va may
diéu hoa khong khi, phuwong phap déng goi
chéng am béng céc vat liéu cach Am (vidu
nhu mang polyetylen, mang PVC, gidy
trang parafin...).

Trong cac phuong phap chéng nim
mdc va chong 4m ké trén, str dung két hop
phuong phap déng géi chong am va
phuong phép dung chat hut 4m thich hop dé
bao quan cac thiét bi dién, dién tir vira va
nho. Thi nghiém kiém chimg tinh hiéu qua
ctia viée sir dung két hop hai phuong phap
nay trong diéu kién moéi truong cuia phong
Vat ly dai cuong Truong DPHQB da duoc
thue hién nhu sau:

Tao khong gian Iuu trit thiét bi bang
cach st dung cac thung carton 5 16p, kich
thudc 25x40x40cm, bén trong dit tii chira
hat hut 4m silica gel, bén ngoai quéan kin
bang mang polyetylen (hinh 1). Thi nghiém
da duogc thuc hién véi cac thung chira 100g,
150g, 200g silica gel. Nhiét dg, do am trong
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va ngoai cac thung carton dugc theo ddi
lién tuc trong 4 tuan. Loai silica gel duoc
lira chon dé thi nghiém 12 silica gel hat mau
xanh, ¢c6 cong thac hda hoc
Si0,.nH,0+CoCl, (n<2), c6 dac tinh
chuyén tir mau xanh sang mau hong khi
ngdm nudc. Loai hat silica gel nay c6 thé tai
st dung bang cach rang, say khé (hinh 2).
Thinghiém dugc tién hanh vao thang 3 nam
2023 v6i do 4m phong trung binh cao, ludn
duy tri quanh mirc 80%.

Hinh 1. Thung carton ¢ gin may theo
doi nhiét dg, do am dugc boc bang mang
polyetylen, bén trong chira hat hat am

a) b)

Hinh 2. Hat silica gel mau xanh khi chua
ngdm nudc (a) va silica gel chuyén sang
mau hong khi da ngdm nudc (b)

Két qua thi nghiém cho thdy, thung
carton boc bang mang polyetylen bén trong
chira hat htit 4m cach am t6t. Do véi thung
carton chira 100g hat hut 4m, do 4m trong
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thung giam tir 85% (1a 6 4m cua PTN Vat
ly dai cuong tai thoi diém dong géi) xudng
77% vao ngay tht ba sau dong goi va tiép
tuc duy tri & muc nay trong sudt thoi gian
thi nghiém con lai. P4i v6i thung carton
chira 150g hat hut 4m, d6 am giam tir 85%
xubng 68% vao ngdy tht hai sau déng goi,
d6 4m nay duoc duy tri trong sudt thoi gian
thi nghiém con lai. P4i v6i thung carton
chira 200g hat hut am, két qua dugc danra
trén bang 3 cho thay: tuan dau tién sau dong
go6i, d0 4m trung binh trong thing dat
58,9%, trong ba tuan tiép theo do am bén
trong thung luoén dugc duy tri & mic 57%.
Nguyén nhan ctua hién tuong nay la do
trong tudn dau tién, hai ngay sau khi déng
261 d6 4am moi giam xudng muc 57%. Piéu
kién do 4m nay s€ han ché duoc su phat
trién ctia nAm mdc, dong thoi ngin duoc
hién tugng gi, sét thiét bi do d6 4m cao.
Béng 3. Su thay doi cua nhiét do va do am
khi str dung phuong phap dong géi chéng am
bang thung carton chira 200g silica gel

Yéu té . | PIN x
20| Thoi |y gy | Thung
mol gian dai céac-tong
truong :
cuong
Tuan 1 21.8 22
o .. | Tuan2 22 22
Nhi¢tdo . = 3T 252 255
Tuéan 4 26.5 26.5
Tuan 1 87 58.9
56 &m Tuén 2 85 57
: Tuan 3 76 57
Tuén 4 72 57

Qua phan tich tong quan cac phuong
phép bao quan thiét bi dién, dién tr chéng
ndm moc va chéng am, tir 46 han ché hién
tugng gi sét, dong thoi kiém ching tinh
hiéu qua ctia viéc sir dung két hop phuong
phap déng géi chéng am va ding chét hit
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am, c6 thé dua ra mot sé giai phap dé bao
quan thiét bi dién, dién tir hién duoc sir
dung, luu gitt trong cac PTN Truong
DHQB noéi chung nhu sau:

Thir nhét, trang bi hé thdng giam sat
nhiét 46 va dé 4m cho cac PTN. Viéc giam
sat nhiét do va do 4m phong luu giit giup
kip thoi phat hién sy thay d6i didu kién moi
truong dot ngdt qua pham vi cho phép, tu
d6 c6 bién phap xur 1y kip thoi nham dam
bao diéu kién méi truong thich hop cho cac
hoat dong thi nghiém [6] va luu giir thiét bi
dién, dién ta.

Thur hai, trang bi hé théng thong gid,
diéu hoa nhiét d6, may hat 4m dé kiém soat
moi truong PTN. Tai cac phong thi nghi¢m
Vat ly dai cuong, Vat ly THCS, Vat ly
THPT, Sinh hoc hién nay, mic du d6 am
trong cac thang mua dong & muc cao, tuy
nhién c4c thiét bi dién, dién tir c6 kich thuée
vira va nhé nhu céc thiét bi do, céc linh kién
dién, dién tir dugc luu trir trong hé théng ta
chira dung cu thi nghiém bang thép son tinh
dién nén co thé dit cc thi chdng am vao cac
ké ti dé giam d6 4m, han ché sy phat trién
ctia ndm mée. Ddi v6i phong Nudi cay mo,
cac thiét bi dién, dién tir c6 kich thude 16,
khong thé sir dung hé thong ti dé luu g, vi
vay vé 1au dai, can trang bi hé théng diéu
hoa va hé thong thong gi6 va may hat am dé
bao vé cac thiét bi khi d6 4m khong khi cao.

Tht ba, vao mua mua, khi d0 am
khong khi cao, 1a khoang thoi gian nam
mdc phat trién manh, c6 thé dinh ky phun
héa chat diét ndm noi ¢6 dat céc thiét bi
dién, dién tir. Loai héa cht lya chon tuy
diéu kién cu thé cua tung PTN, ting loai
thiét bj ma can ddm béo hiéu suét diét ndm
cao, itdoc hai varé tién.

Thir tu, d6i v6i céc thiét bi dién, dién tir
vira va nhé khong thuong xuyén st dung



can str dung phuong phap déng géi chéng
am. Viéc dong gbi co thé thyuc hién bang
cach dat thiét bi vao thung carton, bén trong
dat tai hat hut am silica gel c¢6 khdi lugng
pht hop véi thé tich thung va thoi gian can
bdo quan, bén ngoai boc mang polyetylen
hodc mang PVC. Ngoai ra, dé tang hiéu qua
chéng am c6 thé goi thiét bi bang gidy
khong tham nudc trang paraffin roi moi dat
vao thung carton cd chura silica gel. Viéc
déng goi thiét bi can tién hanh vao khoang
thoi gian c6 d6 4m thap trong nam. Ddi véi
cac loai thiét bi can luu gitr 1au dai, co thé
dat trong hop bang nhom hodc thiéc mong,
bén trong dat silica gel, bén ngoai phu son
cachnhiét.
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