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Sa lugc vé phong sach
Ngé Pirc Thé, G12 800, UK

Néu ai dé ting xem quéang cdo cua hang Intel, thé nao ciing ting thdy canh
quang cdo cdc ky sw cia Intel méc bé do kin tir dau dén chdn nhdy miia trong
phong, trong nhu cdc phi hanh gia nhay miia trén tau vil try. Va néu c6 mot
chuit yéu thich vé ky thudt, thé nao ban ciing to mo te héi ho mdc bé quan do
dy dé lam gi, va ‘néu yéu thich hon chut nita, thé nao ban ciing tirng mo ¢é
ngay mdc bo do dy dé lam viéc nhw ho, mét céng viéc that thi vi? Xin thwa, dé
la cac bo quan do bdao hé khi lam viéc trong phong sach (vi du nhw phong
sach vé cong nghé ban dan cua Intel chang han), va khi lam viéc phai mdc no
ciing chang dé chiu gi ddu. Ban sé hoi tiép, thé phong sach la gi? Tai sao phai
¢6 phong sach? Hi vong bdi viét nay sé giip cho ban c¢é nhitng hiéu biét ban dau vé phong sach.

1. Phong sach la gi?

Néu can néi mot cach don gian, ta c6 thé tra 101 rang "phong sach" 13 mot phong rat sach. Phong
sach (tiéng Anh 1a cleanroom - mot danh tir ghép), theo dinh nghia béi tiéu chuén ISO 14644-1 la:
"La mét phong ma nong do cua hat lo limg trong khéng khi bi khong ché va né dwoc xdy dung va
stz dung trong mot két cau sao cho sw cé mdt, s san sinh va duy tri cdc hat trong phong dwoc giam
dén toi thiéu va cdc yéu té khdc trong phong nhiw nhiét dg, dé am, dp sudt déu cé thé khong ché va
diéu khién". Nguyén van tiéng Anh: "4 room in which the concentration of airborne is controlled,
and which is constructed and used in a manner to minimise the introduction, generation and
retention of particles inside the room and in which other relevant parameters, e.g. temperature,
humidity, and pressure, are controlled as neccessary." [1]

Noi mot cach don gian, phong sach 1a mét phong kin ma trong do, lwong bui trong khong khi, dugc
han ché & muc thap nhat nham tranh gay ban cho cac qué trinh nghién cuu, ché tao va san xuit.
Dong thoi, nhiét do, ap suit va do am cua khéng khi cling duoc khong ché va diéu khién dé c6 loi
nhat cho cac qua trinh trén. Ngoai ra, phong con duge dam bao vo trung, khong c6 cac khi doc hai
dang theo nghia "sach" cia né.

2. Lich sir ciia phong sach, s can thiét ciia phong sach

Phong sach duoc str dung 1an dau tién 1a trong linh vuc y té. M@ dau 1a cac cong trinh nghién ciu
cua Pasteur, Koch, Lister va cadc nha sinh hoc ti€n phong khéac da chi ra réng su nhiém khuén la
nguyén nhan cta nhiéu cin bénh, ma mot trong nhiing nguyén nhan cia su nhiém khuén 1a sy mat
v€ sinh trong mdi truong. Lan dau tién vao nhitng ndm 1860, Joseph Lister (mdt gido su ¢ Pai hoc
Tong hop Glasgow) di thiét 1ap mot hé thong phong khép kin nham han ché bui ban, chéng su
nhiém khuan & Vién xa Hoang gia Glasgow (Royal Infirmary, 1a mot Vién xa thanh 1ap boi DH
Glasgow, ngay nay mang tén la Glasgow Western Infirmary). D4y chinh 1a phong sach so khai dau
tién [1].

Va hé thong phong sach sir dung cho san xuit dugc bat dau s dung vao thoi gian chién tranh thé
gidi thir hai dé cai tién cac sung ong, vil khi quén sy. Cho dén luc nay, phong sach méi chi & mirc
so khai 1a 1am sach bang cach hé thdng hut bui va hit 4m don gian, khac xa so voi ngay nay. Tlep
dén, phong sach duoc phat trién thém mot budc nho su thuc ddy tir cdc nganh nghién ciru vé hat
nhan, sinh va hda dan su ra doi cia cac hé thong loc khong khi. Cac phong sach véi dung tich 16n,
hé thong loc khong khi tot bat dau phat trién manh tir nam 1955. Céng ty dién to Western Electric
Company (Winston-Salem, My) gap phai cac van d¢é truc tric v4i cac san pham sai hong do su co
mat cua cac hat bui trong khong khi. Yéu cau dat ra cho ho 1a cac phong sach khong nhiém bui, va
tir 46 hé thong phong sach dwoc phat trién, voi cac hé thdng loc, cac hé thdng diéu khién, cac quin
40 bao ho nham chdng bui ban cho phong... dugc phat trién nhu ngay nay. Va hién nay, phong sach
dugc str dung cho nhiéu linh vuc: y té, khoa hoc va ky thuat vat liéu, linh kién dién tir, 1y, héa, sinh,
co khi chinh xac, duoc...
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3. Phong sach tiéu chuin

Tiéu chuén dau tién cua phong sach 1a ham luong bui, tirc 1a ham lugng cac hat bui lo ling trong
khong khi dugc khdng ché dén muc nao (tat nhién 1a bui bam cang phai lam sach rdi). Néu ta so
sanh mot cach hinh tuong, duong kinh soi toc ngudi vao ¢& 100 pum, hat bui trong phong c¢é thé cé
dudng kinh tir 0,5 dén 50 pm (xem hinh anh so sanh).

Bui 0,5 micron

Bui 20 micron

Birdng Kinh sci tdc 100 micron

Hinh 1. So sanh cdc kich thuoce bui [1].

Céc tiéu chudn vé phong sach 1an ddu tién dugc dua ra vao nim 1963 & My, va hién nay da tro
thanh cac tiéu chuan chung cho thé gioi. Bo 1a cac ti€u chuén quy dinh luong hat bui trong mot don
vi thé tich khong khi. Nguoi ta chia thanh cic tam kich ¢& bui va loai phong dugc xac dinh boi sd
hat bui ¢6 kich thudc 16n hon 0,5 pm trén mot thé tich 1a 1 foot khdi (ft3) khong khi trong phong.
a) Tiéu chuin Federal Standard 209 (1963) [1]
Tiéu chuan nay lan dau tién dugc quy dinh vao nim 1963 (co tén la 209), va sau d6 lién tuc dugc
cai tién, hoan thién thanh cac phién ban 209 A (1966), 290 B (1973)..., cho dén 209 E (1992).

Bang 1. Gioi han bui trong tiéu chuan 209 (1963).

806 hat/ft’
Loai >0,1 um > 0,2 um >0,3 um 20,5 um 25,0 um
1 35 7,5 3 1 -(M
10 350 75 30 10 -
100 - 750 300 100 -
1000 - - - 1000 7
10000 - - - 10000 70
100000 - - 100000 700

(*) chi 56 - la khong xdc dinh
b) Tiéu chuin Federal Standard 209 E (1992) [2-3]
Tiéu chuan nay xac dinh ham luong bui ling trong khong khi theo don vi chuan (don vi thé tich
khong khi 12 m®). Sy phan loai phong sach dugc xac dinh theo thang loga ciia ham luong bui ¢6
dudng kinh 16n hon 0,5 pm. Dudi ddy 1a bang tiéu chudn FS 209 E.

Bang 2. Gioi han bui trong tiéu chudn 209 E (1992).

Céc gidi han
Tén loai >0,1 pm >0,2 um >0,3 um >0,5 um >5,0 um
Pon vi Pon vi Pon vi Pon vi Pon vi

SI English m’ ft m’ f m’ ft m’ ft m’ f’
M1 350 9,91 757 2,14 30,9 0,875 | 10,0 0,283 - -
MIL5 |1 1240 35,0 265 7,50 106 3,00 35,3 1,00 - -
M2 3500 99,1 757 21,4 309 8,75 100 2,83 - -
M2.5 | 10 12400 | 350 2650 75,0 1060 30,0 353 10,0 - -
M3 35000 | 991 7570 214 3090 87,5 1000 28,3 - -
M3.5 | 100 - - 26500 | 750 10600 | 300 3530 100 - -
M4 - - 75700 | 2140 30900 | 875 10000 283 - -
M4.5 | 1000 - - - - - - 35300 1000 247 7,00
M35 - - - - - - 100000 2830 618 17,5
MS5.5 | 10000 - - - - - - 353000 10000 | 2470 70,0
M6 - - - - - - 1000000 | 28300 | 6180 175
M6,5 | 100000 - - - - - - 3530000 | 100000 | 24700 | 700
M7 - - - - - - 10000000 | 283000 | 61800 | 1750
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¢) Tiéu chuin ISO 14644-1 [3,4]
T6 chirc Tiéu chuan Qudc té (International Standards Organization - ISO) di quy dinh céc tiéu
chuan vé phong sach tiéu chuan qudc té. Tiéu chuan ISO 14644-1 dugc phat hanh nim 1999 c6 tén
"Phan logi d¢ sach khong khi" (Classification of Air Cleanliness). Cac loai phong sach dugc quy
dinh dya trén biéu thuc:

C,=10"x {O 1}

D

vOi:

Cy, 12 ham luong cho phép t6i da (tinh bang sb hat/m®) cua bui limg khong khi 16n hon hodc bang
kich thudc xem xét.
N 1a chi s6 phan loai ISO, khong vuot qua 9 va chi s6 cho phép nho nhat 13 0,1
D la dudng kinh hat tinh theo pm
0,1 ¢ day 1a hing s6 v&i tha nguyén 1a pm.
Nhu vay, cé thé d& dang xac dinh cac giéi han ham lwong bui tir cong thirc trén va dé& dang phan
loai ting cdp phong sach (bang 3). )
Bang 3. Cac gici han ham luwong bui trong tiéu chudn ISO 14644-1 [1,4].

Loai Gidi han ndng do cho phép (hat/m?)

) 0,1 pm 0,2 pm 0,3 pm 0,5 pm 1 pm 5 um
1ISO 1 10 2 - - - -
1SO2 100 24 10 4 - -

ISO 3 1000 237 102 35 8 -

ISO 4 10000 2370 1020 352 83 -

ISO 5 100000 23700 10200 3520 832 29

ISO 6 1000000 237000 102000 35200 8320 293
ISO 7 - - - 352000 83200 2930
ISO 8 - - - 3520000 832000 29300
ISO9 - - - 35200000 8320000 293000

Can chu y rang, mic d6 nhidm ban khéng khi trong phong con phy thude vao cac hat bui sinh ra
trong cac hoat dong trong phong, chit khong chi 1a con s ¢b dinh cua phong. Chinh vi the trong
cac tiéu chuan ctia phong, lu6n doi hoi cac hé thong 1am sach lién hoan va con quy dinh vé quy mé
phong va sé ngudi, sé hoat dong kha di trong phong sach.

Ngoai cdc tiéu chuan nay, mdi nganh con c6 thé c6 thém cac doi hoi riéng cho minh, vi du nhu lam
vé cong nghiép vi mach ban dan doi hoi khac véi nganh y... Ta nh¢ la cong nghiép ban dan thao tac
v6i cac phan tur vat liéu ti c& micron, vi thé ma yéu cau rat khat khe vé ham luong bui nho, trong
khi nganh y té lai doi hoi cao vé mirc d6 sach va diéu hoa khong khi nhdam chdng nhiém khuan...

4. Cac thiét ké phong sach

4.1. Kiéu phong thong hoi hon logn (Turbulently Ventilated Cleanroom) [4]

Nguyén ly théng hoi ctua phong sach kiéu nay ciing trong tu nhu hau hét cac phong didu hoa khong
khi phé théng nhu van phong hay ctra hang. Khong khi (sach) dwoc cung cdp boi may diéu hoa
khong khi dugc toa di qua hé théng khuéch tan trén tran nha (hinh vé).

LOP THU'C HANH THIET KE M&E

Cap chirng nhan THIET KE M&E sau khi hoan tat
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~Hinh 2. Phong sach kiéu "théng hoi h0”~ig logn". N .
Nguoi ta goi 1a "thong hoi hon loan" 1a do khong khi di chuyén mét cach ngau nhién va hon loan
trong phong nho h¢ thong khuéch tan (hinh 3a) hodc nho h¢ thong "phun" (hinh 3b).
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Hinh 3. Cdc kiéu di chuyén khong khi trong phong sach kiéu thong hoi hon logn: di chuyén qua bg khuech tan (a) va su
phun nho mot hé thong phun hoi (b).

H¢ théng "phun" khong khi (hinh 3b) thuong bat gap trong cac hé théng phong sach thong hoi hon
loan truyén thong Hé thdng kiéu nay thuong cho cac dong khi thang va c6 kha ning kiém soat tot
qua trinh nhiém ban duéi bd loc. Hé thong phun nay ¢ thé mang lai cac diéu kién kha di hon bén
duéi khi vuc cung cip, nhung do d6 lai lam kém di cho cic ving xung quanh trong phong (hinh 4).
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Hinh 4. M{t so d6 don gian vé phén bé dp sudt dong khi trong phong sach véi hé thong phun khi.



4.2. Phong sach kiéu dinh hwong hoan toan (Unidirectional Cleanroom) [4]

Heé thdng phong sach véi kiéu théng hoi tan loan thuong chi dat duoc cac do sach tiéu chuén téi cap
ISO 6 trong qua trinh san xuét. Dé dat dugc cac diéu kién t6t hon thé trong sudt qua trinh hoat
dong, diéu can thiét 1a phai lam lodng su san sinh cac hat. Diéu nay c6 thé dat dugc bang cach ding
dong khong khi hoan toan thing (hinh 5).
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Hinh 5. Hé théng phong sach kiéu dong khéng khi thing diing.

Hinh 5 1a mat cit cua mot thiét ké phong sach voi dong khong khi luu chuyén theo chiéu thiang
dang va dugc véan hanh khép kin theo kiéu nhu céac piston. Do d6, dong khong khi nay giip cho
viéc day bay cac nhidm ban. Khi dugc luu chuyén ra cira, dong khong khi n ay s€ van chuyén theo
dong va lai duoc luu chuyén khép kin qua cac hé théng loc. Hé théng nay tién tién hon hé thong
thodt khi hdn loan rit nhiéu boi kha nang khir cdc nhiém ban nhanh tréng. Van tdc dong khi thudong
ding tir 0,3 m/s d&én 0,6 m/s. Tuy nhién, loai phong sach kiéu nay c6 gia thanh va chi phi van hanh
cao hon rat nhiéu so v6i phong sach th6ng khi hén loan.

"HEPA FILIERS

Hinh 6. H¢ théng thodt khi thing dimg vi cdc cira thodt khi b6 sung 2 bén.
Mot kiéu khac ciia hé théng phong sach dinh hudng 13 hé thong dong khi nam ngang (hinh 7), voi
cach thire 1a dong khi di vao tr mt vach bén nay qua hé thdng loc véi hiéu suat cao va thdi qua
phong, rdi duge quay nguoc lai sau khi dép vao vach dbi dién. Vi dién tich cta vach tuong thuong
nhé hon nhiéu so véi dién tich tran nha vi thé chi phi ciia loai phong nay ciing thip hon so véi kiéu
dung dong khong khi thang dung.
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Hinh 7. Hé théng phong sach véi dong khéng khi nam ngang.



Hé thdng luu chuyén khong khi kiéu naim ngang khong pho bién bang hé thdng thing dting du no ré
hon véi ly do lién quan dén sy nhiém bén (so sanh qua hinh 8). Hinh 8 so sanh cho ta 2 cach lam
lodng su nhiém ban ¢ 2 loai phong nam ngang va phong thang dung. O phong c6 dong luu chuyén
thang ding, cac bui ban s& bi day theo chiéu thang dimg xudng san, va thoi bat xudng cac vi tri
thoat khi va khong gy nhiém ban tir vi tri ndy sang vi tri khac cling nhu tir ngudi ndy sang nguoi
khac. Con hé thdng luu chuyén khi nim ngang c6 thé dan t6i viéc bui ban bi thdi tir vi tri ndy sang
mdt vi tri ndm ngang khéc, hodc tir ngudi phia trudc (chiéu khi luu chuyén) bay vao ngudi phia sau
(hinh 8).

Hinh 8. So sdnh 2 kiéu giam nhiém ban & dong khong khi thang dimg va nam ngang.
Hé thong phong sach vdi dong khéng khi luu chuyén thang dung dugc su dung phé bién cho cong
nghiép ban dan va cong nghé vit liéu (hinh 9) trong mot s6 nam gén day. Trong cong ngh¢ linh kién
ban dan va cong nghé vat liéu, khong khi duoc loc véi do sach rat cao va duge thdi theo chiéu tir

trén tran nha xuong.
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Hinh 9. Kiéu thiét képhdng sach cho cong nghé vgit liéu (linh kién dién tir ban dd~n...) - kiéu thiét ké nay duoc goi la
kiéu phong ballroom.

Céc phong c6 thé dugc bd tri theo nhiéu kiéu khac nhau tao thanh cac kiéu phong sach. Kiéu nhu
hinh 9 goi la "ballroom" vi ta s€ c6 mdt phong sach 16n (khong gian toan xudng nhu mét phong
trong qua bong). Kiéu phong nay c6 tran 1a mot bo loc khi hiéu ning cao cung cip khi khoi cho toan
xudng cho di may méc ding & vi tri nao. Trén thuc té, khong khi chét lwong nhét chi thuc sy can
thiét & tai noi ma san pham xoay vé hudng c6 thé nhiém ban bui va & cac ving khac c6 thé chap
nhan khong khi kém chat lwong hon chit xiu.

Véi thuc té nay, nguoi ta co thé tao ra cac phong sach it dit tién hon va mot kiéu khac 1a kiéu thanh
cac phong nho theo mot dng truc - kiéu nay co tén 1a service chase (hinh 10b). Mbi phong con s& ¢6
d6 sach tiéu chudn cao, con cac viing bén ngoai c6 thé cé do sach thdp hon. Cac phong con nam doc



theo mot duong ham (day 1a kiéu phong sach ma t6i dang lam viéc). Kiéu phong sach nay c6 gia
thanh hoat dong ré hon rat nhi€u so véi kiéu ballroom.

Service area Service area with chases Service area
cl Cleanroom Cleanroom
\ eanvom tu‘nnel \ Mini environment

5

a) baliroom type b) service chase type c) mini environment type

] 1SO 3 (Class 1) or better
[J IS0 6 (Class 1000) or worse
Hinh 10. Ba kiéu phong sach hay dimg cho khoa hoc va cong nghé vit liéu.

Nguoi ta ciing c6 thé chia phong kiéu ballroom thanh cic phong chtc ning nhoé (hinh 10c) va
duong nhién, trong mdi phong nho sé& cé d6 sach cuc cao va cac khu vuc xung quanh (service area)
s& ¢6 d6 sach thip hon.
* Hé thong lpc khong khi cho phong sach [1, 4]
Khéng khi trong phong sach phai dat cac yéu cau vé muc d6 cac hat bui vi thé luén can c¢6 cac hé
thdng loc bui. K& tir nam 1980, mot hé thong loc duge sir dung rong rii mang tén High Efficiency
Particle Air (HEPA - Hé thong loc hat hiéu nang cao). HEPA 1a mot hé thong c6 kha nang loc hat
bui t6i trong khong khi véi hiéu suit 99,97% cho bui nho téi 0,3 pm. Ngay nay, HEPA con duoc bd
sung cac tinh nang loc vi khuén va cac hat tro.
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Hinh 11. Mgt b loc HEPA kiéu cdc nép gap sdu (a) va cde nép gap nhé (b).
Khéng khi duge loc qua cac cudn gidy loc cudn timg 16p thanh cac media loc ¢6 d6 rong tir 15 dén
30 cm va duge ngan cach boi cac 14 nhém moéng. Dé ngin can céc hat bui nho, ngudi ta st dung
media loc 14 cdc diy micro xép thanh cac ludi siéu nho (hinh 12a) va do d6 cho khéng khi di qua,
dff)ng thoi can cac hat bui.
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Hinh 12. Vi cdu triic tam loc (a) va co ché loc bui ciia tam loc (b) v hiéu sudt loc (c).



5. Trang bi can thiét cho phong sach

Con ngudi lam viée trong phong sach 14 mot ngudn tao ra bui ban cho phong. Khi con ngudi di
chuyén, c6 thé san sinh ti 100000 hat (kich thudc 16n hon 0,5 um) va hang ngan hat bui ¢& micron
mang theo ngudi mdi phut. Do vay, v6i mdi phong sach, nguoi ta déu c6 gidi han sé nguoi lam viée
tuong tng véi quy mo cua phong. Va dé dam bao cho mdi trudng trong phong, ngodi cac may méc
trang bi cho céc cong viéc thiét yéu trong phong sach, thi trang bi cho con ngudi 14 rat can thiét dé
giam thiéu luong bui san sinh.

Céc trang thiét bi can thiét cho nguoi 1am viée gom:

- Quan 40 bao ho: Thuong 1a 40 va quan lién mot khoi.

- Mil bao ho dé chum dau (ta nhé toc ngudi ciing 1a ngudn bit buyi)

- Gidy vai chum kin chan

- Mat na chum mat, ¢6 thé c¢6 ca bd loc khi thd' & mat na, kinh bao vé mat, gang tay

Quén 40, mil, mit na, giﬁy thuong lam béng vai, c6 bén ngoai la bé mat tron, khong bét bui, déng
thoi dam bao cho con ngudi dé dang di chuyén va hoat d(f)\ng (hinh 13).

Hinh 13. Mét nhén vién lam viéc trong phong sach, mang do bdao h: do, mii, mdt na, ging tay.

Trong nganh vét ly, khoa hoc vat li€u, phong sach thuong dung cho cac cong nghé ché tao vat liéu
doi hoi d6 sach cao nhu: quang khic, cong nghé mang mong (MBE, sputtering, CVD...), cong nghé
linh kién ban dan, linh kién dién tr, cac hé théng vi co dién td (MEMS, NEMS), cac phép phan tich
tinh té, cac xir 1y 1y héa... Dén day, chic ban doc tu tra 101 dwoc cdu hoi "Tai sao phdi ding phong
sach?", néu chua tra 161 duoc, hay tudng tugng, cong nghé ché tao céc linh kién kich thudc chi ¢&
micromet dén nanomet, chi cAn mot lugng bui nho bam vao cé thé lam thay ddi hoan toan tinh chat
clia san pham.

Hinh 14. Khu vue trung gian thay dé dé vao phong sach [2].
Khu vyuc diu tién khi ban budc vao phong sach s& 1a khu vuc thay db (hinh 14). Day la mét khoang
trung gian trudce khi dén cac phong chirc ning, c6 do sach khong cao. O dé, ban s& phai mic d6 bao



ho theo dung quy trinh va dam bao khong 1am ban khu vuce nay réi méi bude vao khu lam viée. Sau
khi ket thuc cong viéc, trude khi ra khoi phong sach, ngudi lam ciling phai cdi bd d6 bao hd theo
dung tién trinh va ra khoi phong.

6. An toan trong phong sach

Trong phong sach, ngoai viéc do sach khong khi dugc khdng ché, con cac yéu t6 khac 1a d6 am phai
diéu khién ¢ mirc du thp, ap sudt, nhiét do... duoc duy tri & mirc do thich hop, dam béo vo tring.
Vi thé, diéu dau tién ma mdi ngudi lam viée trong phong sach déu phai tuan thu d6 1a cc quy tic an
toan lao dong de dam bao an toan. O céc nudc phat trién, mdi nguoi trude khi vao lam ¢ phong sach
déu dugc hoc rat can than cic quy tic 1am viée trong phong sach, ma ban du ludn 1a cac quy tic an
toan lao dong:

- Thoat ra khoi phong sach nhu thé nao khi c6 céc tai nan dot xuat (chay, nd, chap dién...); cac xir ly
can thiét cho cac tai nan nay.

- Lam thé nao dé giam thiéu cac tai nan va dam bao an toan lao dong bang cac quy tic sir dung ciing
nhu lam viéc trong phong mét cach khoa hoc va chinh xac.

- Céc quy tic dé khong lam nhiém ban phong: bo céc vat dung co thé dé bat bui nhu 4o len, my,
gang tay am, 4o khodc...

- Str dung, di chuyén, va bo cac héa chat, cac vt dung thi nghiém dung quy tic.

- Sir dung cac thiét bi trong p!hbn g ding quy trinh.

Hmh 15. Lam viéc trongphong sach o NASA [2]

Chung ta hdy tuéng tugng viée lam sai quy tic trong phong sach, ngoai viéc s& lam nhiém béan
phong (sé rét hai cho hé thong 1am sach), ddng thoi ¢6 thé rat d& xay ra cic tai nan, hong hong va
gdy thiét hai 16n vé& ngudi va tai san. O nude Anh (t6i khong 1o cac nudce khac the nao), trudce khi
vao lam viéc doc lap trong phong sach, nguoi lao dong phai trai qua khoa hoc vé an toan lao dong,
ky xac nhan tuan thu cac quy tic an toan va vuot qua ky kiém tra cac quy tic ndy nham dam bao an
toan cho phong sach.

Con mot diéu khé chiu nita 13 khi lam viéc trong phong sach, hay chiu khé nhin cac "ndi budn" cia
ban than, vi trong phong sach khong thé cho phép ban tao ra céc chit ban dé.

7. Két luan

Phong sach 1a mot hé théng lam viéc cuc ky tinh vi va hién dai, va no6 chéng xa la gi & cac nudc cod
nén khoa hoc va cong nghé tién tién. O Viét Nam, do diéu kién kinh té va nén khoa hoc con kém
phat trién, phong sach van con rat xa la, va du dd c6 don vi khoa hoc ¢ trang bi phong sach, nhung
ca nhan t6i tin 1a cic phong sach d6 ching the hoat dong dugc do nd doi hoi kinh phi hoat dong
(running cost) qua cao so véi diéu kién kinh té cta cac don vi. Chinh vi thé, c6 18 phong sach & Viét
Nam ta vin con mang tinh chat "trang tri" nhiéu hon 13 mang lai hiéu qua nghién ctru (hi vong nhan
xét nay cua toi 1a sai). La mt nguoi 1am nghién clru va cling phai lam nhiéu cong doan trong phong
sach, cd nhan t61 van mong sao phong sach s& som tr¢ nén phd thong hon ¢ Viét Nam ta dé dan
nghién ctru ¢6 co hoi phat trién va ca c4 nhan t6i sau nay tro lai dat nude c6 co hdi s dung nhitng
kién thirc da dugc hoc & nudc ngoai.
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