Coéng nghiép ring

HIEU LUC PHONG CHONG MOI CUA GO SAU XU LY LANG PONG
SILICA, DUNG DICH HON HQP SILICAT VA BORIC AXIT

Nguyén Thi Bich Ngoc', Nguyén Duy Vuong’

TOM TAT

G& B6 dé sau khi xir 1y ldng dong silica va dung dich két hop natri silicat véi boric axit dwoc danh gia hiéu lyc
phong chéng mbi nha Coptotermes formosanus Shiraki. Hiéu qua phong chéng mbi duge xem xét trong 02 trudng
hop, mau khong va c¢6 dugc tac dong rira troi trude khi tién hanh khao nghiém véi mbi. Két qua thuc nghiém cho thay
g xur 1y lang dong silica khong co kha ning phong chéng mdi. Vi gb tim dung dich két hop natri silicat véi boric
axit c6 dién bién vé hiéu luc voi mdi & cac mirc ty 1é c6 xu hudng twong ddng nhau & ca 2 trudong hop c6 va khong tac
nhung cic miu cé tic dong rira tréi bi mdi pha hoai manh hon, cong thirc cho hiéu qua chong mdi tot nhat 1a cong
thirc c6 su két hop cua dung dich natri silicate 0,3M véi boric axit 2,5%. Céc két qua so sanh ciling cho théy gS duoc

tdm c6 su két hop 2 hoa chat cho hidu qua chdng méi tt hon 1a khi sir dung riéng & ting hoa chit.

Tir khéa: Boric axit, Natri silicat, Phong chéng méi, Xir 1y gé.

1. MO PAU

Xt 1y bao quan gd han ché su pha hoai cua
sinh vat nhim kéo dai tudi tho sir dung cac san
pham gb 1a viéc 1am hét strc can thiét, dic biét
trong diéu kién khi hiu nhiét doi cua Viét
Nam. Dung dich mubi natri silicate hay con
goi 1a dung dich nudc thuy tinh (glass water)
da duoc sir dung trong mot s6 nghién ctru dé
nang cao do bén tu nhién chéng lai cac tac
nhan sinh hoc hai gd (Antje Pfeffer et al,
2011). Mudi natri silicate duoc danh gia c6 kha
ning nang cao d6 bén chdng ndm hai gd va
chdng chay cho gb tim, nhung dung dich nay
¢6 nhugc diém rat 1on lam giam nghiém trong
d6 bén co hoc gdb (Mai C, Militz H, 2004).
Nguyén nhan 1a do do kiém cua dung dich qué
16n, gy tac dong xdu dén cu trac cua gd, va
nhit 14 gb sau tim con duoc xir 1y gia nhiét.

Mot trong nhitng giai phap dé khic phuc
nhuge diém nay 1a tién hanh x@r 1y dé ling
dong silica trong gd, tuwong ty nhu qué trinh
ling dong silica ty nhién. Qué trinh nay dua
trén viéc khai thac tinh chat héa hoc co ban
ctua dung dich silicat 1a qua trinh tao dung dich
keo chuyén tir trang thai sol sang trang thai gel.

'TS. Vién KHLN Viét Nam

Nghién ciru ctia George C. Chen (2009) tién
hanh xir Iy gd theo qui trinh tim kép, ¢ giai
doan dau, gd duoc tam dung dich nudc thuy
tinh 16ng c6 nong do 1én dén trén 20%, & budc
tiép theo, gd duoc trung hoa bing axit
photphoric dé tao gel. Do qua trinh tim kép
phirc tap va kho kiém soat qué trinh, dong thoi
tién hanh tam silicate trong pha ban dau c6 nguy
co anh huéng dén do bén co hoc cho gd. Néu
téng hop hé gel trudc rdi tién hanh tim gd thi
phai dung moét ap luc rat 16n (Haruhiko
Yamaguchi, 2003), vuot rat xa phuong tién hi¢n
¢6 & Viét Nam va ciing chua thdy xuét hién
trong cac thiét bi tam dung trong céng nghiép.

Do vay, trong nghién ctu nay, dung dich
tam st dung chinh axit boric 1am tac nhén tao
dung dich sol. Bai bao nay cung cip cac két
qua khao nghiém hiéu I'vc phong chdng mbi
nha (Coptotermes formosanus Shiraki) cua gd
duoc xir 1y lang dong silica va dung dich hdn
hop natri silicat + boric axit.

IL NQI DUNG, PHUONG PHAP NGHIEN CUU

2.1. N¢i dung

- Nghién ctru hiéu luc phong chdng mdi cua
g0 sau xu ly lang dong silica va dung dich hon
hop natri silicat + boric axit.

- Nghién ctru hiéu luc phong chdng mdi cia
g0 sau xu 1y co6 tac dong rira troi.
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2.2. Phwong phap nghién ctru

- Céc cong thirc hoa chit :

Ky hiéu cong thirc Thanh phén héa chat Ky hi¢gu | Thanh phén héa chat
(Ty 1€ két hop 1:1 cong thire (Ty 1€ két hop 1:1
vé thé tich) vé thé tich)
- . Na,SiO; 0,12M ;
S1 Na,Si0; 0,4M ; HC1 0,4M S5 Boric axit 1%
. . Na,Si0; 0,15M ;
S2 Na,SiO3 0,8M ; HC1 0,8M S6 Boric axit 1.5%
. _ Na,Si0; 0,3M
S3 Na,SiO3 1,2M; HCI 1,2M S7 Boric axit 2.5%
: . Na,SiO; 0,6M ;
S4 Na,SiO; 1,6M; HCI 1,6M S8 Boric axit 5%
- Vvat litu gb: GO BO d& (Styrax  cét véi ty 16 nude/gd 1a 5/1 vé thé tich. Thoi

tonkinensis). GO dugc xé thanh mau nho, kich
thuéc 150 x 30 x 10mm. Modi cong thuc thi
nghiém c6 10 mau: 6 mau tim thudc, 4 mau
dbi ching. S6 lan lip: 3 lan.

- Qui trinh xtr Iy mau: Mau gd duoc tim
bang phuwong phap chan khong — ap luc. Do
sau chan khong -600 mmHg, duy tri trong 30
phit. Ap luc tim 0,7 Mpa, duy tri 120 phat. G
sau tam dugc séy & nhiét do 60°C dén khbi
luong khong d6i. Luong héa chat tham vao gb
duogc tinh todn theo cong thuc:

WPG (%) = [(Ms — Md)/Md] x 100

Trong d6: - WPG 1a ty 1é ting khéi luong
mAu sau tim (%)

- Ms 1a khéi lugng cua mau gb
sau xu 1y (g)

- Md 1a khéi luong cia mau gb
trude khi xu 1y (g)

- Tac dong rira troi: Liy % s6 mau tim hoa
chat ctia mdi cong thirc cho tic dong rua troi
(theo tiéu chuan EN 84) dé danh gia hiéu luc
phong chéng mbi nha ciia miu tim trudc va
sau rira troi. Cac budce xir 1y ria tréi duoc tién
hanh nhu sau:

Mau gé tam dugc ngim chim trong nudc

gian ngam 13 14 ngay, dinh ky thay nuéc 9 lan
trong khoang thoi gian trén. Nudc duoc thay
ngay sau ngay ngam dau tién va ngay tht 2; 7
lan khac dugc thay trong 12 ngay con lai. Mau
sau tac dong rura tré1, dugc hong kho tu nhién,
hodc sdy dén khéi lwong khong ddi trude khi
cho thur sinh hoc. Vi mot binh nudc, chi ngdm
cac mau tAm cing mot céng thire thi nghiém.

- Phuong phéap khao nghiém hiéu luc phong
chéng mbi: Pt mau gb khao nghiém vao moi
truong dang c6 méi (Coptotermes formosanus
Shiraki) hoat dong manh. Sau thoi gian mot
thang, g& miu va danh gia két qua khao
nghiém. Piéu kién dé danh gia két qua khao
nghiém 13 100% sé miu dbi chung bi méi pha
hoai. céc chi sé danh gia nhu sau:

* Ty 1& % s6 mau tam thude khong co vét
mdi dn so v6i ddi ching : X%

* Ty 18 % s6 miu tim thudc khong c6 vét
mdi an rong > lem? so voi ddi chimg: Y%

* Ty 18 % s6 mau tam thudc khong c6 vét
mdi dn sdu > Imm so v&i ddi ching : Z%

Két qua dugc quy dinh:

X%, Y%, Z% tir 0% dén 30% dat 3 diém
X%, Y%, Z% 16n hon 30% dén 60% dat 2 diém
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X%, Y%, Z% 16n hon 60% dén 100% dat 1 diém
Téng hop sb diém cua 3 chi tiéu trén, cong

thirc thi nghiém nao dat 3- 4 diém 1a co hiéu

luc tot v6i mbi, dat 5 - 7 diém 1a co hiéu luc

trung binh, dat trén 8 diém 1a c6 hiéu lyc kém

v6i moi.

III. KET QUA VA THAO LUAN

3.1. Hiéu lwc phong chdng mdi caa gb xir 1y

khong cé tac dong rira troi

Do boric axit khi két hop véi dung dich

nude thiy tinh cé thé tao gel ngay o diéu
kién thuong khi ty 1& két hop cua chung
khong cho phép ton tai mot hé keo bén &
trang thai sol. Cac cong thuc két hop trong
nghién ctru nay 1a két qua khao sat dé thu
duoc dung dich bén, khong bi tao gel ngay &
diéu kién phong thi nghiém.

Hiéu luc phong chdng mdi cua cac cong
thirc tim xr 1y ling dong silica tir natri silicat
dugce trung hoa bang HCI va natri silicat +
boric axit dwoc tong hop tai bang 1.

Bang 1: Hiéu lwc phong chéng moi ciia g6 xiv Iy khéng tic dpng riva tréi

Piém danh gia mirc d xaAm hai ciia moi
. v6i miu khio nghiém Két luin
Céng s
thire WPG (%) Piém vé
X% | Piém | Y% | Piém | Z% | Piém | tong | hiéu luc
hgp
S1 6,58 11 3 11 3 11 3 9 Kém
S2 10,77 11 3 11 3 11 3 9 Kém
33 20,44 11 3 11 3 11 3 9 Kém
S4 24,32 11 3 11 3 11 3 9 Kém
T
S5 1,50 56 | 2 | 100 | 1 56 | 2 5 s
binh
T
s6 1,81 56 | 2 | 100 | 1 56 | 2 5 s
binh
s7 6,01 77 1 100 1 100 1 3 Tét
T
S8 8,72 1 3 56 | 2 77 1 5 s
binh
Na28i03
2 11 11 11 Ké
0.4M 7,5 3 3 3 9 ém
Na28i03
17,91 11 11 11 Ké
0.8M 7,9 3 3 3 9 ém
H;BO; ,
30 5,96 11 3 11 3 11 3 9 Kém

Két qua khao nghiém trén day cho thiy,
mau tam duoc lang dong silica bang dung dich
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thirc ¢6 ham lugng hoa chét 16n nhét, cu thé 1a
dung dich Na,SiO; 1,6M (tuong duong voi
dung dich Na,SiO; 20%). Hau nhu khong co
su khac biét nao giira gd tam ling dong silica
va gd ddi chimng.

Két qua nay ciing dd timg xuat hién trong
nghién ctru cua Laurie James Cookson va dong
tac gia (2007), gb duoc ling dong silica bang
TEOS
ethoxysilan). Két qua nghién ctru cho biét g

con duong thuy phan (tetra-
duoc thm dung dich sol 15% silica gﬁn nhu bi
pha hoai hoan toan, khéi luong mau gb bi mdi
sit dung 1am thtic an 1én dén hon 80% so véi
mau dbi chimg 1a trén 90%. Nguyén nhan ciia
hién tuong nay la do silica c6 do doc qua
duong miéng rat thip véi mdi, duoc thé hién
trong két qua thir do doc miéng trong nghién
ctru cua Yamaguchi (2003).

Do mau gb ling dong silica khong c6 kha
ning phong chéng mdi nha nén trong cac

nghién ctru gan day, khi xtr 1y gd bang silicate
theo cac con dudng khac nhau déu bd sung cac
hoa chat ¢ hoat tinh chdng sinh vat hai gb nhu
céc hop chat ciia dong va boron.

Mau tim céc héa chit don 1¢ Na,SiO; 0,4
M; Na,SiO; 0,8M; boric axit 3% bi mdi pha
hoai rat manh sau khao nghiém. Nhu vay, dung
dich muéi silicat ciing khong c¢6 vai trd gi trong
viéc nang cao hiéu luc phong chéng mdi nha.

Két qua tai bang 1 cho thay, cac cong thirc
hoa chat tim két hop gitra natri silicat va boric
axit cho hiéu qua chéng mdi nha duoc cai thién
ro rét. Hiéu luc chéng mdi tdt nhét 1a cong
thirc tim S7, cac mau tAm cong thic S5, S6 va
S8 bi mdi xam hai nhe, mic du lugng hoa chat
thAm vao miu gb tAm cong thirc S8 14 16n nhét.

Dé lam r& hon mirc do pha hoai ciia mbi ddi
v6i mau khao nghiém, chi tiéu vé ty 1& hao hut
khéi lwong miu gd do bi mdi sir dung lam thirc
an dugc xem xét danh gia.

Bang 2: T¥ Ié hao hut khoi lwong méu sau khdo nghiém

R , Ty Ié hao hut n , Ty Ié hao hut
Cong thirc k165 lwomaman (%) Cong thire K63 hwomgmdn (%)
S1 - S5 5,28
S2 - S6 3,23
S3 - S7 0
S4 - S8 6,90
Dbi chung 78 Déi chung 78

Ghi chii: ky hiéu (-) phan dnh khéng thé xdc dinh dwoc phan khoi lirong ciia mau con lai do moi
da sw dung gan nhuw hoan toan mau lam nguon thure an.

MAu gb cua cic cong thuc tam ling dong
silica (ttr S1 dén S4) bi mbi sir dung lam thirc
an rdt manh, mau bi nat nén khéng thé xac
dinh chinh x4c khéi lwong con lai. Ddi véi cac
cong thuc tir S5 dén S8, phan khéi lugng mau
bi mat mat khong 1on va khéng chénh léch
nhau nhiéu. Nhu viy, cac cong thirc duge xir 1y
bang natri silicat c6 thém boric axit trong

dung dich tim c6 tac dong lam giam rd rét mirc
d6 pha hoai ctia mdi, va ty 1& hao hut khdi
luong mau 1a khong dang ké so v6i ddi chung.
3.2. Hiéu lwc phong chéng méi cia gb xir Iy
c6 tac dong rira troi

Mau g6 khao nghiém trong phan nay sau khi
xur Iy hoa chat da dugc tién hanh rira tréi. Ket
qua khao nghiém duoc thé hi¢n trong bang 3.
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Bang 3: Hi¢u luc phong chong mai cua go xw ly sau tac dong rira troi

Diém danh gia mirc d9 xam hai cia moi
v6i mau khao nghiém Két luén
Cong thurc Piém ve
X% Piém Y% Piém 7% Piém tong hiéu lue
hop
Trung
S5 11 3 56 56 2 7 binh
S6 56 2 56 56 2 6 lrung
binh
S7 77 1 100 100 1 3 Tot
S8 11 3 11 11 3 9 Kém

Két qua khao nghiém v&i méi cho théy, sau

khi chiu tac dong rua trdi, hiéu qua chéng mbi
thé hién bang chi sd dlem danh gia khong co
nhiéu khac biét so véi mau khong tac dong rira
tréi. Cac mau xur 1y lang dong silica van bi mbi
pha hoai hoan toan. Cac mau tam dung dich c6
su két hop silicat va boric axit & cap néng do
16n nhét bi pha hoai manh hon so véi mau
khong chiu tac dong rira troi. Mau bi méi tin
cong vao tam, cling nhu xung quanh dién tich
trén bé mat. Mau duoc xr 1y bang cong thirc co
ty 1¢ két hop 1a Na,SiO3 0,3M; Boric axit 2,5%
gan nhu khéng chiu bat ctr tac dong nao cua
mdi, mic du van bi mbi tao t1ep xuc, thé hién
qua ldp dat mong ma méi dip 1én khi di
chuyen qua. O cac cong thirc S5 va S6, mau
tam bi tAn cong nhe.
Ciing nhu ¢ phan trudce, bén canh chi sé diém
dé danh gia hiéu luc phong chdng mdi, phan
khéi lwong mau sau thir ciing duoc thu thap dé
so sanh phan khéi luong bi mdi str dung lam
ngudn thirc an so véi ddi chimg.

1)

Bang 4: Ty I¢é hao hut khoi lwong méu
co tac dong rvra troi sau khdo nghiém

A . Ty l¢ hao hut
Cong thire khé'iylu’gmgmﬁu (%)
S5 6,75
S6 9,95
S7 0
S8 12,99
Poi chirng 78

Két qua bang 6 thé hién mau gd sau rira troi bi
mbi pha hoai manh hon so voi mau khong co
tac dong rira tréi. Thyc vay, & mau tAm cong
thic S6, mau sau rira troi bi mél st dung
khoang 9,95% kh01 lwong lam ngudn thirc dn
s0 v013,23% 6 mau khong tac dong rira troi. O
mau tdm coéng thirc S8, phan khdi lwong ma
méi st dung lam nguén thtc 4n 1én dén
12,99% so v&i 6,90% & mau tam khong tac
dong rira troi . Riéng ddi v6i cong thirc tim S7,
ty 1& két hop cta boric axit voi Na,SiO; cho
hiéu qua phong chdng mdi hiru hiéu nhat.

5 5 @
Anh mau sau khao nghiém: Mau xw ly (1), Mdu doi chirng (2)
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IV. KET LUAN hop natri silicat 0,3M + boric axit 2,5% thé

X 3 i e hién hiéu luc tét nhat.
- GO tam silicat hodc lang dong silica khong i T
¢6 hiéu luc phong chdng mbi nha Coptotermes - Vot cac cong thu:F xur 1y co tac dong rua
formosanus Shiraki. Hau hét m3u tm déu bj 10! cho dién bien ~ket qua vé hi¢u lyc gan
méi pha hity hoan toan. tuong duong v6i mau thir khong c6 tic dong
 Su két hop silicat véi boric axit dé xir Iy "o 01 nhung phan khoi luong mau bi moi st
S . o ] . dung lam nguon thirc an 16n hon.
go c6 kha ndng nang cao hi¢u qua phong

chdng méi rd rét. Cong thire xur 1y véi ty 18 két
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EFFECTS ON RESISTANCE TO TERMITE OF WOOD TREATED
BY MEANS OF CONDENSATION OF SILICA, COMBINATION WITH MIXTURE OF SODIUM
SILICATE AND BORIC AXIT

Nguyen Thi Bich Ngoc, Nguyen Duy Vuong

SUMMARY

Effects on resistance to termite Coptotermes formosanus Shiraki of wood from styrax tonkinensis tree species
treated by means of condensation of silica in combination with solution of sodium silicate and boric acid were
examined in laboratory conditions. The resistance to termite is assessed by comparing the state of the treated samples
before and after being leached to see how they are damaged by termites. The findings showed that the wood samples
treated alone with silica do not get resistance to termites. The samples treated with mixed solutions are similarly
resistant to termites; however, the leached samples were damaged by termites more seriously than non leached ones.
The most effective formula of exterminating termite preparations is the solutions of sodium silicate 0,3M mixed with
boric acid 2, 5%. In every case the mixture of the two substances is more effective than the solutions of sodium silicate
or boric acid separated.

Keywords: Boric Acid, Resistance to Termite, Sodium Silicate, Wood Treatment.
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