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NGHIEN CU’U HOAN THIEN CONG NGHE SAN XUAT CHE PHAM
BAO QUAN GO XMs; DANG BOT VA DANG CAO

Nguyén Thi Bich Ngoc
Vien Khoa hoc Lam nghiép Viét Nam

TOM TAT
Ché pham bao quan gd XMs khi dugc tim vao gb c6 kha nang tao thanh phirc
chat ¢ dinh trong gd tim, han ché kha ning bi rira troi khi gd duoc sir dung

Tir khéa: Thuéc bao ngoai troi. Ché pham XMs di dugc thir nghiém san xuat bang hé thong thiét
quan go, bao qudn bi v6i quy mo ning suat dat 300.000kg/nam. CuS0,.5H,0 va K,Cr,0; la héa
g6, XMs chat thanh phan ciia XMs dwoc nghién nhé c6 kich thude hat 0,3 - 0,5mm va

phdi tron trong thiét bi tron kiéu tréng quay, tbc do 30 vong/phit, thoi gian
tron 15 phut dé tao ché phém dang bot. Cao nén duge hd hoa tir tinh bot phéi
tron voi XMs dang bot trong thiét bi khudy, tbc do khudy 50 vong/phut, thoi
gian khudy 20 phut tao ché pham XM; dang cao.

Research for improving wood preservative technology XMs powder and
XM;s paste

The components of wood preservative XMjs after impregnated into timber will
react together producing complex compound difficult to be leached from

Key words: Wood treated wood used outdoor. This paper is dealing with the result of the pilot
preservative, wood project for XMs powder and XMs paste production at scale of 300.tons
preservation, XMs products/year carried out by Forest Science Institute of Vietnam. For

preparing XMs powder, CuSO,5H,0 and K,Cr,O; the two main
compositions, were ground to particles of 0,3-0,5mm and mixed in rotary
mixer at speed 30 cycles/min during 15 min. For making XM;s paste,
gelatinized starch and XMs powder were mixed by stirring equypment at
speed 50cycle/min during 20min.
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|. PAT VAN PE

Trong diéu kién khi hau nhiét déi cua
nude ta, van dé xir Iy bao quan gd phong
chdng sinh vat gdy hai nhim kéo dai thoi
gian st dung cac san pham gd ludn duogc
coi trong. Ché pham bao quan gb XMs da
dugc Vién khoa hoc Lam nghi¢p Viét
Nam nghién ctru va dang ky dugc phép su
dung ¢ Viét Nam (B6 NN&PTNT, 2012).
Ché phidm XMs c6 thanh phan gdm cac
hop chat vo co thong dung. Uu diém nbi
bat caa XMs 1a sau khi thdm vao g5, cac
thanh phan cta thudc phan ung véi nhau
va v4i cc cau tir ctia vach té bao gd tao
thanh phirc chit ¢ dinh trong gb tdm, vira
¢6 hiéu luc tbt véi con trung va nim muc
gay hai, dong thoi han ché bi rira troi khi
gd tam duoc st dung ngoai troi. Do do,
ché pham XMs rat phu hop dé bao vé gb
dung ngoai tro1 nhu cdt coc, gS xay dung,
ta vet, tau thuyén (Lé Vian Lam & BUi
Vian Ai, 2005; Bui Van Ai, 2009).

Ché pham XMs dang bot hoa tan tot trong
dung méi nudc dé ngdm tam gd theo
phuong phap phun quét, ngadm, chan
khéng - ap luc... XMs o thé duoc tao ra
& dang cao bang cach phdi tron ché pham
XMs dang bdt voi cao nén dang s¢t (duoc
hd hoéa tir tinh bot, dat sét...). XMs dang
cao chi duoc dung dé bao quan gb c6 do
am 16n. Khi bé mat gd tiép xtic véi thude
cao, cic ion hoa chat thanh phan cua
XMs s& khuéch tan sdu vao trong go.
Phuong phép bdo quan nay khong yéu
cau vé thiét bi ngdm tam, rat d& ap dung
trong thyc té.

Trén co s két qua nghién ciru & quy mé
phong thi nghiém, Vién Khoa hoc Lam
nghiép Viét Nam da thuc hién Dy an san
xuat thtr cdp Nha nudc véi muc tiéu
hoan thién cong nghé tao ché pham XMs
dang bot, dang cao va xay dung mo hinh
san xudt voi quy mé 300.000kg ché
pham/nam.

Il. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu: Hoa chat chu yéu: CuSOy
5H,0 va K,Cr,05.

2.2. Phwong phap

2.2.1. Phwong phdp khdo nghiém thong
s6 cong nghé tao ché phdm XMs dang bit
va dang cao

K¢é thira cac thong sd tao ché pham & quy
mo phong thi nghiém tir dé tai nghién ciru
trude, xac dinh budc cong nghé chinh
trong so dd cong nghé tao ché pham XMs
dang bot, dang cao, tinh toan lya chon thiét
bi chinh dam bao cong suat 300 tan/nim.
Khéao nghiém thiét bi, san xuét thu nghiém,
danh gia chat lugng ché pham va xac dinh
thong s cong nghé phu hop.

2.2.2. Phwong phdp khdo nghiém hiéu luc
phong chong nim hai g6 ciia ché phim
XMs:

+ Quy cach mau gé khao nghiém: G6 Bb
dé (Styrax tonkinensis) khéng khuyét tat,
chua bi sdu nim pha hoai. Tao mau khao
nghiém kich thuéc 50 x 25 x 15mm +
0,5mm. Mdi cbng thuac thi nghiém co 3
mau: 2 mau tam thudc, 1mau déi ching,
lap 3 lan.
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+ Cac loai ndm hai gd dung dé khao
nghiém hiéu luc ctia ché phdm gdém:

o Nam muc Pleurotus ostreatus, ky

hiéu Po;

« Nam myc Lentinnus edodes, ky hiéu Le;

« Nam mdc Aspergillus niger, ky hiéu Ni.
+ Xir Iy mau khao nghiém:
Mau gb sau khi xur Iy thube bao quan duoc
sdy kho kiét xac dinh khéi luong M. Gitr
mAu trong diéu kién phong dé mau hat am
dat 40 am thiang bang. Pit miu khao
nghiém va mau d6i ching (khéng tam
thudc) vao binh Colecsan da c6 hé soi ndm
hai gb duoc nudi ciy dang phat trién manh.
Giir c4c binh khao nghiém trong diéu kién
nhiét do 25 - 28°C, 4m do 70-80%, trong
thoi gian 4 thang. Sau 4 thang, g& mau, gat
bo soi nam, say kho kiét mau, can xac dinh
khdi luong mau sau khao nghiém. Péanh
gia hiéu lyc phong chéng naim muc theo
cac chi tiéu sau:
* Ti 16 % dién tich bién mau trén bé mat
mau go (X%):
BMDC-BMTT

BMDC
Trong d6: BMDC: Binh quén dién tich
ving bi bién mau ¢ miu déi chung.
BMTT: Binh quan dién tich ving bi bién
mau & mau tam thudc.

X% = 100

* Ti 1& phan tram dién tich myc mém trén
bé mat mau gd (Y%):
MMDC — MMTT

MMDC

Y @ = x100

Trong d6: MMDC: Binh quan di¢n tich
ving bi muc mém & mau dbi chang.
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MMTT: Binh quén dién tich vung bi muc
mém & mau tam thudc.
* Ti 1& phan trim hao hut khdi lwong mau
96 (Z%):

HHDC— HHTT

Z¢ = 100
¢ HHDC

Trong d6: HHDC: Binh quan hao hut khdi
lwong mau g& d6i chang. HHTT: Binh
quan hao hut khéi lugng mau gé tam thuéc.
Két qua dugc quy dinh:
X%, Y%, Z% dat tir 0% dén 30% dat 3
diém;

>30% dén 60% dat 2 diém;

> 60% dén 100% dat 1 diém.
Cong don 3 thang diém danh gia cua 3 chi
tiéu trén, néu:
Pat tir > 8 diém la cong thic hoa chat co
hiéu lrc xau;
Pat tir > 5 diém dén < 8 diém I cong thic
hoa chat c6 hiéu luc trung binh;
Pat tir > 3 diém < 5 diém la cong thic hoa
chét c6 hiéu luc tét.

I11. KET QUA NGHIEN CUU

3.1. Hoan thién cong nghé sin xuit ché
phim XM; dang bt

Ché pham XMs dang bot ¢6 thanh phan
gdm CuSOj, 5H,0 va K,Cr,07 dugc phdi
tron déu theo ty 1 1:1 vé khdi luong. So d6
tom tit quy trinh k§ thuat san xuit ché
pham XMs dang bot nhu sau:
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o Nghién Can theo ty 16 o Bdn chira ché phadm
Nguyén liéu - phéi liéu »  Phoi tron > XMs dang bot
Phoi, say
T '
. Kiém tra
Kiém tra chét lwong
\ 4
A P ~ . P bong goi P A
Nhéap kho [« Nhan mac |« thanh pham < Can

Theo so dd trén, bude cong doan co ban
nhit trong san xuit d6 1a khiu nghién va
phdi tron dé tao duoc ché pham cé dang
hat min, déng nhét vé thanh phan. Véi muc
tiéu xay dyng dugc mo hinh san xuat ché
pham XMs dang bot v6i quy mé 150 tin
san phém/ném, thiét bj nghién va tron da
duoc tinh toan lya chon nhu sau:
- Thiét bi nghién:

+ Kiéu nghién bua;

+ Ning suét nghién: 100kg/gio;

+ Cong sut dong co: 2,8 kW;

~+ D6 min san phim sau nghién nho

nhat: 0,05mm.

- Thiét bi tron:

+ Kiéu tréng quay;

+ COng suat tron: 60kg/mé;

+ Dung tich budng tron 0,5m*

+ Cong suat dong co 1,0 KW;

+ Téc d6 quay ctia budng tron: 30
vong/phut.
Trén co so thiét bi trén ddy, hoa chét thanh
phﬁn cua XMs dugc dua vao thir nghiém dé
xac dinh thoi gian tron hop 1y dé dam bao
ché pham tao ra co sy dong nhat cua cac
hoa chat thanh phan. Két qua xac dinh chat
luong ciia ché pham véi cac thong s6 thoi
gian tron khac nhau thé hién tai bang 1.

Bang 1. Két qua xac dinh ty 1¢ thanh phan hoa chat trong
ché pham XMs qua mdi mé tron

Ham lwong héa chat dwoc xac dinh tai cac mé tron (%)
TT Tron 10 phat Tron 15 phat Tron 20 phat
CuSOq4 K2Cr207 CuSOq4 K2Cr207 CuSOq4 K2Cr207
1 46,25 51,20 48,50 49,12 48,08 49,00
2 46.55 51,70 48.55 49,20 48,25 49,15
3 50,45 47.85 48,50 49.00 48,10 48.80

Ché pham XMs dang bot c6 ty 1é theo khéi
luong cta cac hoa chat thanh phan 1a 1: 1.
Do nguyén liéu 1a hoa chét k§ thuat nén
ham luong hod chét chi dat tir 95- 98%.

Két qua tai bang 1 cho thiy, khi thuc hién
cac mé tron trong thoi gian 10 phut, su
phan bd dong déu cac hoa chat thanh phan
trong mdi mé tron chua dat. Tai mé trén co
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thoi gian 15 phat va 20 phit thé hién c6 su
6n dinh vé d6 déng déu cac hoa chit thanh
phan. Do d6, dé dam bao chit luong va

hiéu qua kinh t& cia qua trinh san xuit,
thoi gian tron hop 1y dé tao ché pham XM:s
dang bot duoc luya chon 1a 15 phut.

Bang 2. Dic diém ngoai quan cta ché phim XMs dang bot

Tén chi tiéu Mdrc
1. Mau séc Mau xanh nau
2. Kich thuéc hat,mm tr 0,2 dén 0,5
3. Tap chat cho phép, % khéi lwgng, khéng I&n hon 3,5

3.2. Hoan thién cong nghé san xuit ché
pham XM;s dang cao

Ché pham XMs dang cao c6 ty 1& thanh
phan theo khéi luong gdm: 20% XMs bot

+ 80% cao nén. So d6 cac budc cong nghé
tao ché phém XMs5 dang cao nhu sau:

A

Bot sén, NDi€t | N&u cao nén Bdn chura Can theo tj 1& phéi ligu
nuwéc sach Khudy cao nén (XMs dang bét, cao nén)
Kiém tra chét
lwgng san pham
v
Lwu kho DPoéng goi < Bon chiva che pham | v Tron

XMs dang cao

Theo so d6 trén, budc cong doan co ban
nhét trong san xuat d6 1a khau tao cao nén
va phdi tron dé tao duwoc ché pham dang
cao va dong nhat vé thanh phan.

3.2.1. Théng sé cong nghé tao cao nén
Vai trd clia cao nén 1a méi trudng dé chua
hoa chit bao quan khi & dang ché pham
cling nhu trong sir dung dé bao quan gd.
Cao nén phai dam bao 1a méi truong thuan
loi @& hoa chit bao quan dé dang khuéch
tan vao go trong qua trinh xir Iy g.
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Cao nén co6 thé dugc tao thanh tir nguyén
liéu tinh bot. Tinh bot 1a mot hdn hop cua 2
polysacarrit khac nhau la amyloza va
Nhin
amyloza/amylopectin trong da so tinh bot

amylopectin. chung ty 1€
xap xi 1/4. Sir dung tinh bot 1am cao nén
duoc dya trén tinh chat thuy nhiét va sy hd
héa cua tinh bot. Uu diém khi tao cao nén
tlr tinh bot d6 1a cao nén c6 do dinh tot dé
¢6 thé bam vao bé mit gd can xir 1y bao
quan. Tir két qua nghién ctu cua dé tai
truée (L& Van Lam, Bui Van Ai, 2005), da
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lua chon dugc bot sin dung lam nguyén
lidu tao cao nén véi ty 1& sir dung 13% so
v6i tong lugng cao nén boi 1y do bot sin
khi tao cao nén c6 kha ning bam dinh vao
bé mat gS tdt hon so v6i cao duge tao tir
bot gao té, bot my. Bot sdn ¢ gia thanh ré
nhét so véi cac loai bot da néu.

Tir nguyén liéu bot sin co 02 phuong phép
dé tao cao nén:

- Gia nhiét: Hoa b0t sdn vao nudc sach véi
ty 1& nhat dinh, gia nhiét cho s6i dung
dich, gilt nhiét do soi khoang thoi gian tir
5 - 7 phuat dé bot chin s& thu duoc cao nén.
- Hoa hoc: Bot sin dugc hoa tan trong
nude voi ty 1€ twong tu nhu & phuong phap
gia nhiét. BS sung dung dich NaOH 1%

vao va khudy déu, phan tng giira tinh bot
vo1 NaOH xay ra, thu dugc cao nén.

Mot yéu ciu co ban duoc dit ra véi cao
nén d6 1a khong duoc gy anh hudng xau
téi hiéu luc hoat chit cia XMs. Pé c6 co
sO lua chon giai phap cong ngh¢ tao cao
nén hop 1y, 02 cong thire XMs dang cao tao
boi 02 gidi phdp néu trén dugc thuc
nghiém danh gia hiéu lyc phong chdng
nam hai g6. Ky hiéu CA; 1a céng thie ché
pham str dung cao nén bang giai phap gia
nhiét va CA, la cong thac ché pham st
dung cao nén bang giai phap hoa hoc. Miu
g0 sau khi duge xir Iy bao quan bang CA;
va CA; dugc dua vao khao nghiém hi¢u
luc phong chéng ndm hai g6, két qua khao
nghiém thé hién tai bang 3.

Bang 3. Hiéu lyc phong chdng ndm hai gb cta cac cong thirc ché pham XMs dang cao

Diém danh gia hiéu lwc ché pham theo cac chi tiéu
Tén cong | Ky hiéu loai Bién mau ba |MUC mém bé | Hao hut khéi
thive nam mét mau (X%) méat mau lwong mau | Cong diém | Piém trung binh
' ° (Y%) %)
Po 1,0 1,0 1,0 3,0
CA; Le 1,0 1,0 1,0 3.0
3,2
Ni 1,0 1,7 1,0 37
Po 1,3 1,7 2,3 53
CA; Le 1,3 1,3 1,3 3,9
4.4
Ni 1,0 2,0 1,0 4,0

Tir két qua khao nghiém trén bang, theo
tiéu chi danh gia hiéu luc phong chéng
nam hai gd, cong thirc CA; va CA; déu dat
duoc hiéu lyc tdt. Tuy nhién, can cur vao sb
diém danh gia thi CA; dat hiéu luc t6t hon

so voi cong thire CA,. Két qua nay co thé
gidi thich do CA; c6 cao nén duoc tao ra
bang cach gia nhiét thuan tay. Trong CA,
c¢6 su tham gia ciia NaOH, chit nay phan
mg v6i CuSO, dé tao thanh Cu(OH), két

2825




Tap chi KHLN 2013

Nguyén Thij Bich Ngoc, 2013(2)

tia. Do d6, kha nang khuéch tan hoat chét
vao gb tir CA, kém hon CA; dan t&i hiéu
lue kém hon. Can cir vao két qua nay, cao
nén dé tao ché phérn duoc lya chon theo
giai phap gia nhiét.
3.2.2. Théng so cong nghé tron
Véi muc tiéu tao duge md hinh san xuét
150.000kg ché pham/nam, thiét bi tron ché
pham dang cao dugc lya chon véi céac
thong sé chinh nhu sau:
Dung tich budng tron: 800 x 600 x 5mm
- Cénh khudy tron: Inox SU 304

Téc d6 khudy: 50 vong/phut

DPong co: 2,2 KW.

Luong ché phim t6i da san xuat 01mé:
60kg.

Pé dam bao do phan bd dong déu XMs bot
trong cao nén, yéu té tic dong quan trong
nhét d6 1a thoi gian tron. Cac mé tron thuc
nghiém duogc bd tri nhu sau:

- Yéu t6 anh huong: thoi gian tron voi cac
mure: 15, 30, 45 phut. Lap 3 lan.

- Thong s6 dau ra: Chét lugng ché pham
XMs dang cao: thé hién ¢ ham luong
CuS045 H,0 va K,;Cr,0O7 c6 trong mau
kiém tra, duoc xac dinh bang phuong phap
phén tich dinh lugng.

Két qua thuc nghiém dugc thé hién tai
bang 4.

Bang 4. Két qua xac dinh ty 1¢ thanh phan hoa chat trong ché pham XMs dang cao
qua mdi mé tron

TT Ham lwong héa chat dwoc xac dinh tai cac mé tron (%)
Trén 15 phat Troén 20 phat Trén 25 phat
CuSO,4 K2Cr,07 CuSO,4 K2Cr,07 CuSOq4 K2Cr,07
1 9,18 9,50 9,58 9,77 9,61 9,76
2 8,82 8,76 9,52 9,82 9,58 9,80
3 9,76 8.65 9,61 9.79 9,57 9.81

Ché pham XMs dang cao co ty 1& % theo
khéi lugng cac thanh phan gém cao nén
80% va XMs dang bdt 20%. Qua bang 4
cho théy khi thuc hién cac mé tron trong
thoi gian 15 phat, sy phan bb cac hoa
chat thanh phan trong cao nén cua cac mé
tron chua dam bao su déng déu. Tai mé
tron co thoi gian 20 phut va 25 da co su
on dinh vé d6 déng déu cac hoa chit cao.
Do d6, dé dam bao chat luong va hiéu
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qua kinh té cua qué trinh san xuat, thoi
gian hop 1y dé tron tao ché pham XMs
dang cao la 20 phut.

IV. KET LUAN

Két qua nghién ctu thuc nghiém hoan
thién mot s6 théng sé cong nghé tao ché
pham bao quan gb XMs dang bot va dang
cao dap tmg quy mé san xuit 300.000kg
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ché pham/nam di xac dinh dugc thiét bi va
thong sb cong nghé cha yéu nhu sau:

- Pé san xuét ché phém XMs dang bot do
min cta hat 0,2 - 0,5mm, dung thiét bj
nghién bua 100kg nguyén liéu/gio va thiét
bi tron kiéu tréng quay 60kg/mé, téc do
quay 30 vong/phut thoi gian tron 15

phat/mé dam bao duoc san xudt 300 tin
ché pham/nam.

- Pé san xuat ché phim XMs dang cao:
Cao nén dugc hinh thanh tir bot sin hd hoa
bang gia nhiét. Cao nén va XMs dang bot
duoc phéi tron trong thiét bi tron 60kg/mé
¢ canh khudy, toc d6 quay 50 vong/phut,
thoi gian tron 20 phut/mé.
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