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TCVN 8664-8:2011

L&i néi dau
TCVN 8664-8:2011 hoan toan tuong duong véi ISO 14644-8:2008,

TCVN 8664-8:2011 do Vién Trang thiét bi va Céng trinh y té bién
soan, B§ Y té @& nghi, Tdng cuc Tiéu chudn Do luéng Chét lvong
thdm dinh, Bd Khoa hoc va Céng nghé cdng bo.

B9 TCVN 8664:2011 (ISO 14644 ) Phong sach va méi trirong kiém
so04t lién quan gdm céc tiéu chudn sau:

- Phéan 1: Phan loai dd sach khong khi.

- Phén 2: Yéu céu ky thuat dé thir nghiém va theo ddi nhdm chirng
minh sy phu hep lién tyuc véi TCVN 8664-1 (ISO 14644-1).

Phan 3: Phuong phap thir.

Phan 4: Thiét ké, xay dyng va khdi dong.

Phén 5: Van hanh.

- Phan 6: T vung.

— Phéan 7: Thiét bi phan tach (U hit, hop dung gang tay, méi treéng
céch ly déi véi khdng khi sach).

— Phan 8: Phén loai & nhiém phan t& trong khang khi.
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Lo gi®i thidu

Phéng sach va méi truéng kiém sodt lién quan cung cap cho viéc kiém soat su nhiém hat trong khong
khi dén mirc thich hop dé hoan thanh cac hoat déng nhay cam voi si Ay nhigm. Cac san phim va
cac qua trinh dugc hwdng lgi tie viéc kiém soat lay nhiém trong khong khi gdm cac san pham va quy
trinh trong céng nghiép nhw nganh hang khéng vi try, vi dién tr, drgc pham, trang thiét bj y té, thuc
phém va cham séc sire khoe.

Trong mét sé nganh céng nghiép nay, sdn phdm hodc qua trinh c6 thé nhay véi, hodc co thé bj pha
huy bdi, nhi&m ban phan t tr cac hat phan ti trong khéng khi, ching hién dién do cac nguén tac ra
tr bén ngoai.

Trong pham vi tiéu chudn nay, s hién dién clia cdc phan t& trong khéng khi durgc thé hién nhw 12 &
nhi&m phan tir trong khong khi (AMC). O nhigm phan t& 1a mot sy kién ba budc. Budc thi nhét 14 fao
ra do cac ngudn ti bén ngodi, qua trinh rd ri hodc clia vat ligu xdy dyng hodc khi thdi clia con ngudi.
Budre ther hai 14 van chuyén nhw 14 6 nhigm phan tir trong khang khi. Buoc thir ba la thdm hut 1én bé
mat nhay cdm c6 thé xac dinh durgc sé lvgng nhw 14 nhidm phan t& trén bé mat (SMC).

Céac nguyén lidu tao ra va cac bé mat khi xdy ra sy thAm hut c6 &nh hudng Ién dén cac budce tao ra
va thdm hat bd sung cho AMC thye té. Nhu vay, @i véi hai budce nay cln phai xac dinh khéng chi
AMC ma con cd kich thwdre liégn quan va céc bé mat. Dé thire hién khad nang ap dung chuan chung cho
moi loai phang sach hoac méi tredng kiém soét lién quan, phai chon AMC @& phan loai.

Tiéu chudn nay &n dinh cac mirc phan loai ISO Gwoc s dung dé quy dinh cac gidi han ndng ¢§ AMC
trong pham vi phong sach hodc méi trvong dugc kiém tra lign quan, khi san phdm hodc qua trinh
duec cho riing dang ¢6 nhikng rlii ro tir viéc 6 nhiém nhur vay.

Dbi véi muc dich phan loai, tiéu chuln nay dwgce gidi han trong khoang néng 88 AMC da duge 4n dinh
va cung cép quy trinh chudn @& quy dinh cac ndng 65 lién quan dén cac hgp chit hoa hoc, cac
phwong phéap thir va phan tich, va cac yéu té c6 didqu chinh thei gian.
Céc Phy lyc tham khdo trong tigéu chudn nay ¢& cap:

— Céc thong sé @& xem xét: Phy lyc A;

- Hoa chét va cac chat nhiém ban dién hinh: Phu luc B:

- Phwong phap dién hinh dé do lwédng va phan tich: Phy fuc C;

- Xem xét cac yéu cu dat biét 86i véi bao boc phan ly: Phy luc D.
Tiéu chuéin nay Ia mét phén cda loat tiéu chudn lién quan dén phang sach va cac déi twong lign quan.
Nhidu yéu té thém vao AMC can thiét @& xem xét trong ban thiét ké, quy dinh k§ thuat, van hanh va
kiém soat cla phong sach va moi trwang kiém soat khac. Nhirng didu nay dugc Ban k§ thust
ISOITC 209 @& cap chi tiét trong mat sé phan khac. Trong thire 1&, sw chi ¥ hwéng vao ISO 14698
(t4t ca cac phan)*l. Trong mét sb hoan canh, cac co quan didu chinh lién quan co thé ap dat cac didu

khodn hodc cac gi¢i han bd sung. Trong cac tinh hudng nhw vay, c6 thé yéu chu phdng theo thich hop
tiéu chudn nay.
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Phong sach va moi trwdng kiém soat lién quan -
Phan 8: Phan loai 6 nhiém phan tir trong khéng khi

Cleanroom and associated conlrolled environments -
Part 8: Classification of airborn molecular contamination

1 Pham vi dap dung

Tiéu chudn nay dé& cap dén viéc phan loai 6 nhiém phan t& trong khéng khi (AMC) trong phéng sach
va mdi trrdng kiém soat lién quan, d6 Ia gi¢i han cia néng dd trong khong khi clia cac hoa chét riéng
(riéng 1€, nhém hodc loai hang) va cung cép quy trinh bao gém phurong phap thir, phan tich va cac yéu
16 c6 diu chinh thei gian trong pham vi d4c tinh ky thuat dé phan loai.

Tiéu chudn nay chi xem xét cac ndng dd hién hanh clia AMC gitra 10° va 10'?g/m’ trong cac diéu kién
van hanh cla phong sach.

Tiéu chudn nay khéng lién quan di véi dp dung trong cac nganh céng nghiép, cac qua tinh hodc san
phim, noi sy hién dién cia cht phan t& trong khdng khi khdng duec coi la rdi ro cho san phdm hodc
qua trinh.

Tiéu chudn nay khang cé myc dich mé td ban chét 6 nhiém phan tir trong khong khi.
Tiéu chuan nay khang dé ra sy phan loai 6 nhiém phén tlr bé mat.

2 Tailiéu vién dan

Céc tai lidu vién din sau day 1a cin thiét d& ap dung tiéu chudn nay. Déi véi cac tai liéu vién dén ghi
nam cong bé thi ap dung ban dugc néu. Béi vdi cac tai liéu vién dan khong ghi nam céng bé thi ap
dung phién ban m&i nhét, bao gém ca cac sira @i, bd sung (néu cé).

TCVN 8664-6 (ISO 14644-6) Phong sach va moi truomg kiém soét lién quan — Phén 6: Tir veng
3 Thuat nglr va dinh nghia
Trong tiéu chudn nay, ap dung cac dinh nghla trong TCVN 8664-6 (ISO 14644-6) va cac dinh nghia sau:

3.1 Quy djnh chung

3.1.1

O nhidm phan tir (molecular contamination)

Chét (hoa chat, khdng hat) phan t& co thé co tac dyng dc hai Ién san pham, qua trinh hogc thiét bi
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3.1.2

O nhi&m phén tir trong khéng khi (airborn molecular contamination)

AMC

Sy hién dién trong khi quyén phdng sach hoc méi treong duoc kiém soat cac chét phan t&r (hoa
chét, khéng hat) trong trang thai khi hoac hoi c6 thé c6 tac dung ddc hai trén san phim, qua trinh hodc
thiét bj trong phang sach hodc mdi trréing duge kiém so4t

CHU THICH Binh nghfa nay khdng bao gdm cac dai phan 1&r c6 ngudn gbc sinh hoc a3 durgre phin dodn 14 cac hat.

313

O nhi&m phan tir bd mat (surface molecular contamination)

SMC

Sy hign dién cac chét phan tir (hoa chét, khdng hat) trong trang thai hdp thy cé thé c6 tac dung doc
hai trén san phdm, hodc b& mat quan tam, trong phdng sach hodc mdi tredng dugc kidm soat

314

Loai chit 6 nhiém (contaminant category)

Tén chung cta mdt nhém hep chét co tac dyng cb hai dc biét va twgng ty khi ldng dong trén b mat
quan tam

3.1.5
Khi thai (outgassing) .
Sy phan tan khoi chat phan tr khéi vat liéu & trang thai khi hodc hoi

3.2 Loai 6 nhiém

3.24
Axit (acid)
Chét c6 phan (rng hoa hoc d3c trurng 12 thiét 14p lién két méi do nhan cac cap dién tir.

3.22
Kiém (base)
Chét c6 phan (ng hoa hoc dic trung 1a thiét 13p lién k&t méi do cho cac c3p dién t.

3.23

Chét ddc sinh hoc (biotoxic)

Chét & nhim 12 ddc td cho sy phat tridn va duy tri sw séng cda sinh vat, vi sinh vat, m& hoac té bao
riégng ré

3.2.4

Cé6 thé ngwng ty (condensable)

Chét c6 kha nang sa lang trén bé mat bing cach ngung ty trong didu kién hoat ddng clia phéng sach

3.28
Chét &n mon (corrosive)
Chét g4y ra thay ddi pha huy hoa hoc b& mat
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3.26

Chét phy gia ban din (dopant)

Chét sau khi hdp thy va/hodc khuéch tan, duwgc hep nhit trong phan chinh san phim va ¢é kha nang
thay di tinh chét clia vat liéu, ngay ca khi véi sé lvgng rat nhd

327

Chét hivu co (organic)

Chét ¢6 thanh phan chinh Ia cacbon va ciing con chira hydro, cé hodc khdng ¢é oxy, nito hodc céc
nguyén t khac

328

Chét &xy hoa (oxidant)

Chét khi I4ng dong trén b& mat hodc sin phdm quan tam, ddn dén sy tao thanh oxit (0/O3) hogc tham
gia vao phan irng dxy hoa khir

4 Phan loai

4.1 Quy dinh chung

Viéc phén loai phdi duoc quy dinh bing cach sir dung ky hiéu phan loai nhir md ta trong 4.2. Cac ky hi¢u
ndy dugc goi 13 ISO-AMC" va quy dinh ndng dd phan tir trong khdng khi tdng cong téi da dugc phép 8bi
vdi loai & nhidm, mdt vat chét riéng ré hodic mdt nhom chét.

4.2 Binh dang ky hiéu ISO-AMC

Ky hiéu quy uéc phan logi AMC cUia phdng sach hodc mdi trudng kiém soat lién quan phéi béng phuong
tién cia cAc ky hiéu 1ISO-AMC phis hop 88i v&i logi & nhigm, chét hodc nhom chét dang xem xét.

Ky higu ISO-AMC dugc biéu thj dwéi dang:
ISO-AMC cép N (x)
trong 86 :

N 1a cip I1SO-AMC, 14 chi sé logarit ciia ndng d9, c,, biéu thj bing gam trén mét khéi, va giam trong
pham vi gi6i han tir 0 dén =12 C6 thé quy dinh ndng d% tir thei, véi 0,1 13 s6 gia nhd nhét cho

phép clia N,

N = logulex]:

va

X 1 loai & nhidm (tuong tAc v&i sdn phdm) trong @6 bao gdm, nhung khéng han ché
axit (ac);
kiém (ba);”
chét ddc sinh hoc (bt);
¢6 thé ngung ty (cd);
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chét an mén (cr);

chét phuy gia ban dan (dp);

chét hivu co, tdng sb (or);

chét dxy hod (ox);

ho3c nhom vit chét hose mdt chét rigng I8,

Vi DU 1 B4 bidu thi néng 89 dng ¢ong trong khang khi cia amoniac 12 10° g/m?, ky higu quy wéc 14 "ISO-AMC cip
-6 (NH,)".

VI DU 2 Bé& bidu thi ndng d8 tng céng trong khéng khi clia chat hivu co 1a 107 g/m’, ky higu quy uée 1 “ISO-AMC
chp —4 (or)".

viDU 3 D& bidu thi ndng d6 trong khéng khi clia cac chit cé thé ngung tu 14 5.10° g/m?, ky higu quy woc 13 “ISO-
AMC cép =73 (cd)".

Bang 1 va Hinh 1 minh hoa thém sy phan loai ISO-AMC nhu mét ham cda néng d& & nhiém,
Bang 1 - Cac cép ISO-AMC
|

Cép 1SO-AMC Ndng 8§, g/m® [ Nbng dg, pgim® Néng d¢, ng/m’
0 10° 10° (1 000 000) 10° (1 000 000 000)
. -1 ' 10" 10° (100 000) 10° (100 000 060} o
[ -2 102 10 (10 000} 107 {10 000 000)
-3 10°? 10° (1 000) 10° (1 000 000)
-4 10* 10% (100) 10° (100 000)
i5 10° 10" (10) 10* (10 000)
-8 10° 10° (1) 10° {1 000)
-7 107 107 (0,1) 10? (100)
-8 10* 10 (0,01} 10' {10)
-9 10° 10 (0,001) 10°(1)
-10 10" 10*.(0,000 1) 10" (0.1)
-1 1™ 10°® {0,000 01) 107 (0,01)
-12 10" 10 (0,000 001) 10 (0,001)
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CHU DAN
X1 ndng 66 (ng/m’)
X2 néng d& (g/m’)
Y CdpISO-AMC
Hinh 1 — C4p ISO-AMC 12 ham cua ndng @6

§ Chipng minh s phi hep

6.1 Nguyén tic

Sy phi hop véi cac yéu chu phan loai (cip ISO-AMC) dugc quy dinh bdi khach hang dugc kidm tra
bang viéc thyc hién cac quy trinh thir nghiém d quy djnh theo thoa thuan gilra khach hang va nha cung
cdp va béi vie cung cp cic tai idu quy inh v& cac k&t Gud va cAc Jidu Kign thi nghism.

5.2 Thir nghiém

Cac phuwong phap thir m3u duge néu trong Phy Iuc C. Ban liét ké ndy vé cac phwong phap da md ta
chua hoan chinh, Cac phuong phap thay thé c6 4§ chinh xac twong duong cb thé sir dung néu dugc
thoa thuan.



TCVN 8664-8:2011

CHU THICH 1 Phan tich cac phurong phap khac nhau, ngay €3 khi 4p dung phi hop, ¢6 thé 1ao ra cc két qua cé
gid tri phép ly nhur nhau.

Céc phép thir dwgc thye hién @& chirng minh s phi hop phdi duoc tién hanh dya trén cac phuong
phdp thi phil hop va céc thiét bi do d3 duwgc higu chudn.

Pia diém lay mau phai dugc xac dinh theo sy thoa thuan gitra khach hang va nha cung cip.
Nén tién hanh 14y m3u dUp tai c4c dia didm d3 thoa thusn.
CHU THICH 2 Trong do lwémg phan tich, phan bé & nhim hat thuéng khang dugc xét dén,

Chu ky th&i gian tréi qua phéi dwgc si thod thuan gitra khach hang va nha cung cp. Xem A 4.3,

5.3 Bao céo thir nghiém

Céc két qua tir thir nghiém mdi phéng sach hodic méi tredng duge kiém soat phai duoc ghi lai va cdng
bd nhu 1a mét bdo céo toan dign, cling véi cdng bé v& su phu hep hodc khéng phi hop véi cip
ISO-AMC d3a quy dinh.

B4o c4o thir nghiém bao gém nhu sau:

a) tén cla ngudi van hanh phép thi, tén va dia chi clia co quan thi nghiém, ngdy thang va khoang théi
gian lay muy; '
b) s6 va nim ban hanh tiéu chuén nay, tirc 13 TCVN 8664-8:2011 (ISO 14644-8:2006);

¢) nhan biét (3 rang dia giém cha phdng sach hodc mai trudng dugc kiém soét da thir (bao gbm déi
chirng véi cac viing lién ké néu cin) va céc chi dinh riéng vé toa a9 clia tit ca cac dia diém lay miu.

d) tiéu chuan &n dinh riéng i véi phdng sach hosic méi treng dugc kidm soét, bao gdm trang thai
xut hién, cip ISO-AMC, phurong phap thir quy dinh va, khi cé thé 4p dung, cac chit, nhém hodc loai
chét, chu ky thei gian tréi qua va cip hat duoc chi dinh:

e) chi tiét clia quy trinh thir 43 sir dung, véi moi d liéu c6 s3n mé ta hoan cénh thir hoac s léch huwéng
khdi phrrong phép thir, nhan biét clia cac thiét bi do thir va c4c chibng chi hiéu chuin hién hanh cla
chung;

f) céc két qud thir, gbm céc di liéu ndng dd phan tir trong khang khi, dbi véi moi vi tri 14y mau.
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Phu luc A
(tham khao)

Cac thong sé dé xem xét

A.1 Nguyén tic

Phy lyc nay dy kién dé ra hwéng din dé xem xét c4c thong sb anh hudng dén AMC trong pham vi
phéng sach hodic mdi treong dugc kiém soat kém theo. Viéc xem xét sy phat trién clia cac thdng sé
nhv vay tai cac giai doan ban GAu cla thiét ké va kidm soat 1a rét cAn thiét, clng véi moi xem xét vé
hoat déng clia co sé&.

A.2 Khai niém vé thiét 1ap cac théng sé

Céac nguyén tic sau day cho phép lap céc thong sé dnh hudng dén-AMC hodc gép phan vao dé va
chung phai dugc tinh dén.

a) Truée tién, viéc thiét 1ap ndu san pham hodc qua trinh bj dnh hudng béi 6 nhidm phan t&r, nhw
trong nhiéu nganh cdng nghiép viéc xem xét 6 nhim phan t&r khong phai I mot yéu té chu dao.

b) Thiét 1ap tiéu chi 6 nhiém dnh hwdng dén san phdm hodc qua trinh va néu ¢6 chit hat hodc nhém
chét yéu clu xem xét dic biét.

¢) Thiét Iap ndng A8 Ién nhat cla cac loai & nhiém va/hodc cac chat hodc nhém chét cho phép déi véi
san pham hodc qua trinh va &n dinh ky hiéu ISO-AMC lién quan phl hgp véi 4.2.

d) Thiét Iap cac nguén & nhi&m phéan tr va mirc ndng dd co thé xuit hién tir
1) khéng khi ngoai tréi (cAp khéng khi sach téi phuong tién);

2) vat liéu xay dyng trong phurong tién dac biét 1a vat lidu tiép xdc voi dong khéng khi tudn hoan va
hinh thanh;

3) & nhidm chéo co thé xuét hién trang pham vi phuong tién;

4) van hanh va bao dwdng phwong tién;

5) nhan vién, trang phyc phong sach va vat liéu phu trg;

6) phwong tién va may méc cla qua trinh.

Cac huéng din tiép theo va didu nay dugc néu trong cac didu tir A.3 dén A.8.

e) Thiét Iap cic yéu cAu thiét ké aé tranh ho3c gidm bét & nhidm phan tir tao ra trén A.2 d) dé dat droc
cAp I1SO-AMC cho-san phim va qua trinh.

A.3 Khang khi ngoai trdi
A.3.1 Khi khéng khi ngoai tr&i dwgc cung cip la khang khi sach téi phuong tién dé tiép xuc véi san

11
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phdm va qua trinh, chét lvong khdng khi ngodi tréi va moi thay ddi theo mia phai duoc thiét 1ap lien
quan dén ndng 46 clia cac hgp chit hodc cac chét anh hudng dén san phdm hoc qua trinh. Ngoai ra,
vét lidu xay dyng cia viéc 1am néng, thong gi6 hodc thiét bj didu hoa khéng khi, bao gdm day cép,
phéi duoc tinh dén.

A.3.2 Phan tich ndng @4 phai ¢rgc tién hanh trén mét chu ky théi gian u @& wéc lugng 86 thay ddi
cda ching, cing véi visc ¥em xét moi trién khai tiép theo c6 thé Anh hurdng dén chét lugng khéng khi
ngoai trdi.

A.3.3 Trong mdt sé treng hop, do gié thdi trong khu vye, sy gan gli cla cac ngudn & nhidm, v..v..
nbng @6 & nhidm phan t& cé thé gidm thidu béi nhizng viée lya chon dudng din khéng khi sach tai
tién ich.

A.4 Vit liéu xay dwng
A.4.1 Vatliéu xay dyng dung cho phurong tién cé thé 12 ngudn & nhidm phan tl bdi vi khi théi.

Céc vi dy v& vat lieu xay dyng phU hop voi phong sach dugc néu trong Phy lyc E cla
TCVN. 8664-4:2011 (ISO 14644-4:2001)".

A.4.2 Chp @5 cia vat ligu thai khi.co théd phy thude vao nhiét 33, d6 dm twong dbi va 4p sudt cla
phéng sach hodic méi trréng durec kiém soat va cac dnh hudng clia chung phéi duoc thiét lap dac
biét cho khau thiét ké clia phrong tién.

A4.3 Khi thai tir vat liéu ¥y dieng cé thé, trong nhiéu truémg hop, phan ra theo ham sé ma va tiém
cén trén chu ky théi gian.

A4.4 T&t ca cac vat liéu tao thanh xay dyng tién ich khi AMC l1a méi quan tdm phai dwoc danh gia
cling véi cdc dac treng hoa hoc két hop va phai la chon theo sy stz dyng cla ching. Viée phan tich
nay cé thé 1ap & dang bang biéu.

A5 O nhiém chéo

A.5.1 O nhim phan tir ¢ thé xut hién bdi sy di tru gitra cac dich vy, cac hé théng chuyén tiép thay
ddi 4p suét riéng phin va/hodc cac qua trinh trong pham vi tién ich.

A5.2 Cép db cia & nhidm nht vay phai dugc wéc lgng va ddnh gid nhw 12 bd phan cha ndi dung
thiét ké ban dau.

A.5.3 Trong mét s triréng hop, & nhidm chéo cé thé giam thidu hodc tranh dwgc do cdng nghé phan
ly. bao che hoac rao cin dé duy tri dich vy ho3c qua trinh hodic @& cung cép sy bdo v& cho san pham
ho&c qua trinh.

Céc vi dy v& hiéu biét téi thidu nhe vdy duge néu trong Phy luc A cla TCVN 8664-4:2011
(ISO 14644-4:2001)"va TCVN 8664-7:2011 (ISO 14644-7:2001)1,

12
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A.6 Van hanh va bao dwéng

Céc ngudn 6 nhiém phan tir tor hoat ddng tign ich va bao dudng co thé dugce phong ngira hodc gidm
thiéu bang quy dinh d3 dua ra, ngoai ra con dugc cong bd trong pham vi TCVN 8664-5:2011
(IS0 14644-5:2001)%, dién hinh nhw duei day:

- mét na hodic mi bdo hd cé thang khifloe trong sudt qué trinh 13m viée;
— phan tich hoa hgc trang phuc va vat liéu bao goi;

— phan tich ho hoe chat 16ng 1am sach va cac vat liéu 1am sach khac:

- phan tich hoa hoc clia moi vat liéu bao goi sdn pham:;

- quy dinh van hanh dé gidm thiéu 6 nhiém phan t& tir viéc st dung mei thiét bj di ddng hodc cac vat
ligu tam thev;

- 10 cén cach ly tam thei ¢é sl dyng trong qua trinh bao dwéng hodc stra chira may méc hodc dich
Vi

- phwong thire vén hanh dé gidm thiéu & nhiém phan td.

A.7 Nhin vién

Cac ngudn & nhiém phan ti¥ tr nhan vién cé thé dwec phang nglra hoic giam thidu bing viec kidm
soat cac yéu té sau:

- st dyng m§ phdm, dAu thom va cac sén phém toc;
thoi quen hut thude 14;

si¥ dyng thude chiza bénh;

I

- dnudng;

quy trinh di vao hodc thoat ra;
- nhan vién sl dung vat liéu Iam sach hodc ty tring;
Ban ligt ké nay ta ddy du.

CHU THICH Murc g6 kidm tra can thiét phy thudc vao qua trinh lign quan. Hwdng sy chii y vao cac didu lign
quan clia TCVN 8664-5:2011 (1SO 14544-5:2001)%!

A.8 Cac nguén khac

Céc nguén khac co thé bao gom:
- nhibng thir cd thé tidu thy;

— thiét bi;

— hoa chét.

13
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A.9 Qua trinh xir ly khong khi cho viéc huy bé cia AMC

C6 s3n mét sé qua trinh @& kiém soat hoc gidm bot ndng dé cla céc loai AMC @ic biét. Cac qua trinh
nay gém:

- hép thy Ién cac vat liéu phu hgp (than hoat tinh, than hoat tinh @3 xur Iy, nhya tras @i ion, zeolit,

- fon hoa quang dién t&r va khir ion tinh dién;

- xuc tac oxihoa béing 4nh sang.



B.1 Nguyén tic

Phu luc B

(tham khao)

O nhiém dién hinh

TCVN 8664-8:2011

Phan loai & nhidm phan & trong khéng khi 1a mét cdng viéc phirc tap. Nhidu hop chét cb thude tinh
ho4 hoc cé thé cé mit trong nhidu loai va do dé viéc phan loai chit & nhidm phai |4 mét ham sé cla
phdn &ng hod hoc déc hai ma cac hop chit hod hoc dac biét lien quan dén san phdm cuéi cling duoc
sén xuét trong méi tredng phong sach. Bang B.1 néu ra cac vi dy dién hinh cla cac hoa chét 6 nhidm
va céc logi co thé lién quan dén san pham hodc qué trinh. Nguoi st dyng dugc khuyén khich gé 'phén
logi hoa chét hodc cac chét cé lién quan dén viéc st dung cua ho.

Bang B.1 chi cé tinh chat hwéng dan va né khdng hoan toan day au.

Bang B.1 - Vi dy dién hinh ciia 6 nhi&m hoa chét va cac loai

¢6 thé lién quan dén sén phdm hoic qué trinh

. ! Loai 6 nhiém
sé CAs Chét Cong thire k
'ac | ba|or | bt s cr | dp ox
H M
7664-41-7 Amoniac NH, | X X X
141-43.5 2-Amingethylalcohol CHaNH,CH20H I x | x

35320-2341 2-Aminopropanol CHaNHzC2H.OH x x

© 128-3-0 | BHT.di(t-butylihydroxytoluence | HaCCgHa(t-C4Hsg)2OH x | x x

| 85-68-7 ! Butylbenzyl phthalate HsC4OCOCsHCOOCH;CeHs x| X
7637.07-2 | Boron trifluorite BF; x| x X

1303-86-2 Boron oxit* B203 | x f x |

| 108918 Cyclohexylamine CeHi:NH; % | x| I x ]

i e T Cyclopolydimethylsiloxanes (-Si(CH3)20-)n X x : i
106-46-7 p-Dichiorobenzene CICeHLCI x| X X | ]I
100-37-8 Diethylaminoethanol {CaHs)2NCzHsOH x | X
11-84-0 Dioctyl phthalate CsHy{C=00CaH15)2 X x
' 84-66-2 Diethyl phthalate CeHa{C=00C;Hs)2 X x
84-74-2 Dibutyl phthalate ) CeHa(C=00CHg)2 X X
117-81-7 Di(2-ethylhexyl) phthalate  [CeHi{C=00CHCHCzHsC4Hs)z X x
84-61-7 Dicyclohexyl phthalate CeHa(C=00CsH11)2 X X
103-23-1 Di(2-ethylhexyl) adipate sHs(C=O0CH;CHCHsCaHs)z X X
84-76-4 Dinonyl phthalate CaHa{C=00CsH1s)2 X X
84-77-5 Didecyl phthalate CeHs(C=COO0C1oHz1)2 X X




TCVN 866

4-8:2011

Béng B.1 (tiép theo)

Decamethylcyclopentasiloxane

541026 | (-SH(CH3)20)s | x|
540-976 | Decamethylcyclohexasiloxane (-Si(CH3):0-)s X
141-43.5 1 Ethanolamine H;N CH2CHz0H
104-76-7 2-Ethylhexanol CH3{CHz);CzHsCHCH0H x
_50-00-0 Formaldehyde HCHO
142.82.5 Heptané CrHis
66-25-1 Hexanal HCgH120
7647-01-0 Hydrochloric axit HCI
766-39-3 Hydrofluoric axit HF
10035-10-6 Hydrobromic axit HBr
7783-06-4 Hydrogen sulfide HaS
9589-9-3 Hexamethyldisilazane (CH3)1SiNHSI{CH3)a X
541-05-9 Hexamethylcyclostnsiloxane {-Si(CHa},0-}a x
67-63-0 Isopropy! alcohol (CH}};CHOH
141-43-5 Monoethanclamine HaNCzHsOH
10102-43-9 Witrogen monoxide NO
10102-44-0 Nitrogen dioxide NO:
872-50-4 N-Methylpyrrolidone -CHNCH3CHCH;CO- X
644-31-5 Ozonge Os
556-6-2 Octamethylcyclotetrasiloxane (-Si{CH3}20-)a | X
L?an-snz Phosphine PHs |
446-08-5 Sulfur dioxide S0,
121-44-8 Triethylamine (CzHshN
45-40-0 Triethyl phosphate (CsHsO}P=0 X
6145-73-9 [Tris{2-chloro-1-propyl)phosphate (CH3CICHCH;0);P=0 x
13674-73-9 [Tris(1-chioro-2-propyl}phosphate |  (CHa}{CICH2)CH-0-):P=0 X
78-30-8 Tricresyl phosphate (CH3CeH40)3P=0 X
126-73-8 Tri{n-butyl) phosphate (CaHg0)aP=0 x
306-52-5 Trichloroethy! phosphate (CIC;H.0)P=0 %
75-59-2 [Tetramethylammonium hydroxide (CHa)aN"OH' X
95-47-6 Xylene (CHa)z2 CeHa | X
Total phthalates R(OCOCeH.COOR;, | x
Total phosp:atas (RO}P=0 I ¥
Total cyclosiloxanes (-Si{CH3)20-)n x
Total hydrocarbon derivatives | CmHnOpX, (X 14 moi nguyén tb | x| x
khac)
Total non-methane CmHaOpXy trir CHa (X 1a moi x | x
hydrocacbon derivatives nguyén té khac)
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Bang B.1 (két thic)

" Yotal unsaturated hydrocachon 1 CmHaOpXy (X 1& moi nguyén ts - | x | i x | x

| derivatives | khéc, vé&ins2m va C=0) | ; I
L L

X

ac : axit: ba - kiém; bt . ddc sinh hoc, cd : c6 thé hod dac: cr : mai mon; dp : phy gia ban d3n; or : hiru co; ox : oxyhoa
H : cé thé hod ddc bac cao; didm sdi > 200 °C; M . ¢6 thé hoa dic trung binh, 200 °C 2 Ty 2 100 °C,
L: co thd hoa d3c ydu, 100 °C 2 Ty (To 14 diém s6i).
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Phuluc C

(tham khao)
Phwong phap do dién hinh

C.1 Nguyén tic

C.1.1 Phy lyc nay dy kién néu ra cac huéng dan vé cac phrong phap khac nhau vé do ludng va
phan tich & nhiém phan tl, trong xem xét cla cac hop chét va ndng @6 dy doén trwdre clia hop chét.

C.1.2 Céc thiét bj do d& cip trong phy luc nay khéng hoan toan ddy du, con cac vi dy ¢4 néu ra chi
don thudn lién quan dén cac théng sb cdng nghé hién cé nhu @3 liét ké trong Bang C.1.

C.2 Khai niém phwong phap

C.2.1 Néi chung cé thé phan chia cac phuong phap thanh hai loai:

- phuong phap phan tich tryc tiép;

- phuong phép trong dé qua trinh 14y mau 14 riéng r& va tham chi cach xa noi phan tich mau.

C.2.2 Cac dung cu phan tich trye tiép c6 kha nang do ludng tvong abi. Dung ey thu gom miu, bdi sy
can thiét, cho gia tri két hop trong chu ky 14y mau.

C.2.3 Dung cu ldy mau c6 thé dugc phan chia tiép thanh 1dy mu bj dong hoidc chi déng sir dung
hinh dang clia bom.

C.2.4 May ldy mau khuéch tan bj ddng (DIFF) s dung mét bé mit chuin bj dic biét dé thu gom c6

Ia chon mét hodc nhiéu thanh phan khi. Phuong phap nay yéu ciu cac chu ky théi gian 1dy mau kéo
dai aéi véi cac mire ndng Ao thip cla cac AMC.

C.2.5 Ldy méu chi dong thu gom 6 nhiém bang cach thu hit mét thé tich khdng khi xac dinh qua mét
méi treéng hap phy. Ky thuét ndy cho phép Iy mdu cac mirc ndng dd thip cua AMC trong pham vi
chu ky thoi gian rat ngén. Dyng cy I&y mau chii dong c6 thé kéo theo céc dung cu phirc tap va phai
tién hanh c4c xem xét vé sy hap thu cac hiéu qua va xi Iy.

C.2.6 Céac phuong phap thu gom dién hinh ¢6 thé 1a:

- éng hip thy (SOR), sir dung mét éng thép hodic thuy tinh chira chat hip phy phi hop, vi du Tenax,
than hoat tinh, silica gen, ..v..v.. .;

- b loc phu ngoi, dugc thdm bing hoa chét phi hgp dé hip phu @ic biét chat & nhidm;

- bo va cham (IMP) gdm cac chai ho3c loat chai rira-khi dugc @ ddy nuéc khir ion hoadc chit 16ng
phi hop;

- i m3u (SB) 6é sir dung tai cac ndng dd cao ciia AMC c6 thé dugc 14y miu tryc tiép bing thiét bj
phén tich. Théng thudng SB khdng duece st dung trang mbi tredng hap phu.
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C.3 Lwa chon dyng cy ldy mau va phwong phap phan tich dién hinh
C.3.1 Cac phwong phap ldy mau dién hinh

Cac phrong phap 1y mau dién hinh c6 thé gém, nhung khéng gidi han:

—~ may l4y m3u khuéch tan bj ddng (DIFF);

- may thu gom bé lgc (FC);

- bd va cham trong loat chira a3y bang dung mai phi hgp (IMP):

- tdi mau, hép nhd/hdp, dé gom triee tiép khéng khi phéng sach (SB);

éng hép thy (SOR);
tdm hodc ban déi chirng str dung nhu bé thu gom mau (WW);

- chiét quét hat nhé (DSE);

- éng khuéch tan (DT)

C.3.2 Céc phwong phap phan tich dién hinh

C.3.2.1 Phwong phap phan tich ngoai vi

Céc phuong phap phan tich ngoai vi c6 thé gém, nhung khéng giéi han:
- quang phé hép thy nguyén ti¥ (AA-S);

- quang phd hap thy nguyén t - 16 graphit (AA-GF);

- quang phé phat xa nguyén tir (AES);

- hoa phat quang (CL);

- 'vung mao mach dién di (CZE);

- sdc ky khi — do ion hoa ngen Itra (GC-FID);

~ séc ky khi — quang phé khéi ivgng (GC-MS);

- sickyion (IC);

- plasma c@p cam (rng — quang phd khéi lvong (GC-MS);

- quang phé héng ngoai (IR);

- quang phé khéi lgng (MS);

- quang phé cyc tim (UVS);

- quang phd cyc tim bién dbi Furie (FTIR);

- quang phé huynh quang tia X phan xa toan phan (TXRF);

- phén tich pha khi — huynh quang tia X phan xa toan phan (VPD-TXRF);
thoi gian bay — quang phd khéi lwrgng ion the cap (TOF-SIMS);
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— ion hod 4p suét khi quyén — quang phd khéi lwong (API-MS).

C.3.2.2 B theo ddi trc tuyén

Céc bd theo di tryc tuyén cé thé gdm, nhung khdng gi¢i han:

méy phan tich kidu tang quay phat hién do méu trén gidy tim hoa chét (CPRY);

quang phé 48ng hoc ion (IMS):

may do tang khéi lgng (tich chit hiru co ngung tu) siz dung cac bd cng huréng &p dign kidu khac
nhau (MGD);

1

thiét bj sic ky khi xach tay (PGC);
- cam bién kiéu té bao dién hoa (ECS);
hé théng theo déi sic ky ion (ICS):

heé théng theo ddi hoa phat quang (CLS);

bd theo di ion fluorid (FIM);

s6ng &m b& mat (SAW);

Nguei st dyng phéi lwu ¥ phat hién cac gidi han va duy trl trong pham vi clia ching. D& phue hdi phai
1a tr 75 % @én 125 %.

Bang C.1 minh hoa mang lw6i lya chon ddi véi cac vi du vé cac phirong phép do lvdng 93 néu trén.

CHU THICH Phuwong phap phan tich ¢ thé 4p dyng ddi voi ndng do chét & nhiém phy thuje vio tée 40 va
khoang théi gian l4y mau.
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Bang C.1 - Cac vi dy minh hga ma tran lya chgn phwong phap do
lign quan dén ndng dd AMC yéu ciu

| CipN Loai chét 6 nhiém
| 1ISO-AMC, — : ; ,
| 107 glem® Axit Kiém Hiruco | Docsinh | Cothéd Anmén | Phygia
i ! hoc | ngung ‘ ban din
i 0 IMP.IC, IMP,IC, DIFF, IMP, IC, SCR, IMP.IC, ! SOR
—— UVS, uvs, SOR, 8B, | UVS,SB, | GC-FID, UvS, | GC-FIT,
! -1 DIFF, ECS | DIFF,ECS | GC-FID, | DIFF, SOR,| GC-MS, | DIFF,SOR ‘ GC-MS,
| GC-MS, GC-FID, IR GC-FIT, IR, IMP,
-2 | IR GC-MS, IR, I|' GC-MS, IC, ICP,
— CPR, ECR t IR, ECS | MS,
| 5 | i : | GF-AAF,
— '——— ! . UVs
-4 IMP,IC, IMPIC, i IMPIC, IMPIC, |
UVS, CLS, | UVS, CLS, l UVS, CLS, uvs, CLS, |
-5 IR, CPR, IR, CPR, IR, CPR, | IR, CPR,
DIFF DIFF DIFF | DIFF
-6 IMP,IC, IMP,IC, SOR, IMP, IC, SOR, IMP, IC, iMP, IC,
— UVS, CLS, | UVS, CLS, | GC-FID, UVS, IR, GC-FID, UvS, IR, SOR,
-7 IR, CPR, IR, CPR, GC-MS, | CLSCPR, | GC-MS, | CLS.CPR, | GC-Ms,
DIFF DIFF IMS DIFF, MGD DIFF, ICP-MS
SOR, SOR,
GC-MS, GC-MS,
ICP-MS ICP-MS.
-8 IMP,IC IMP,IC, IMP, IC, IMP, IC,
IMS SOR, SOR,
GC-MS, GC-MS, |
; . ICP-MS '
-9 i IMP,IC, | SOR, | IMP,IC, SOR, IMP, IC,
CZE,IMS GC-MS | CZE, IMS, GC-MS CZE, IMS,
SOR, SOR,
GC-MS, GC-MS,
ICP-MS
-10 IMP,CZE | IMPIC. IMP,CZE, . IMP, CZE,
— CZE | SOR, SOR,
~11 I | GC-MS, GC-MS,
_ ICP-MS
| 12 |

| CHU THICH Cac phuong p

hap tuong trng v&ri chir viét tat dugec liét ké trong C.3va C.4.
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Phuluc D

{tham khao)

Xem xét cac yéu cu riéng ddi voi thiét bj phan tach

D.1 Nguyén tic

D.1.1 Phu luc nay di kién ndu ra heéang dan ddi voi thiét bi phan tach theo ban chét va ing dung cda
chung, bao gdm cac G4c 6iém ciu tao riéng yéu cAu xem xét khi phan loai theo cac yéu cu ky thuat
clia AMC. Chi tiét vé céc kidu va cae &ng dung khac nhau cla céc thiét bj nhu vay dugc néu trong
TCVN 8664-7 (ISO 14644-7).

D.1.2 Viéc xem xét phai néu ra kha nang & nhidm tir ban than thiét bj phan tach.

Trong mét sé trwdng hop, khi khéng do trirc tidp AMC (vi dy trong mot thé tich qua nhd), cac phép do
& nhiém phan t& bé mit (SMC) chi c6 thé bing cach d3c trung cip & nhiém.

CHU THICH Méi lién quan gitra SMC (bidu thj bang ndng dé/don vi ciia dién tich) va AMC (biéu thj bing néng
ddfdon vi cla thé tich khong khi) thwéng chwa bidt. Trong trwdng hop khi twong quan gira SMC va AMC duoc
xac dinh bang thuc nghiém (ho#ic biing cach khac) va da biét, cac két qua SMC cé thé duge s dung dé tinh cac
don vi clia AMC va theo désir dung dé phan loai.

D.2 Céc xem xét dic bigt

D.2.1 Dy 4n céng nghé rdo can da s dung co thé han ché cac lya chon trong phuong phap lay mau
va phén tich cia AMC. Phurong phép thir nghiém hop Iy phai duec thiét 1ap va dugc s thod thuan
gilra khach hang va nha cung cép va céc didu khodn thirc hién tit yéu lién quan dén du an cla thiét bj
vé moi diéu chinh ho#ic stra chiva d& yéu clu cho muc dich thir nghiém.

D.2.2 Vat lieu da sir dyng trong xay dyng cla thiét bj phai dugc xem xét lign quan véi Phy luc A cua
tiéu chudn nay. Nhidu thiét bj nhe vay sir dyng Iwéi mém hodc rao can lién quan véi cac ging tay
mém, tli hodc cac dyng cy thao tac. Phdi xem xét vat lidéu va cac ngudn tiém &n & nhidm phan t& cla
ching.

D.2.3 Moi vét liéu trang bj thém ho3ic m& rong cho thiét bi va cac ngudn tiém &n gay 6 nhidm phan te
ctia chiing phai dugc xem xét.

D.2.4 Khi san phim ¢6 4nh hwdng quan trong, cb thé phai quyét dinh kidm tra tinh ndng ctia thiét bj
bing mét qua trinh do ludng va phan tich SMC cia san phadm (xem D.1.2).

Khi there hign SMC @& kiém tra, chu ky théi gian trong d6 san phdm gilr trong thiét bj c6 thé 1a mét yéu
té &nh hudng cha yéu va phai dugc xem xét.
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Thw muc tai ligu tham khao

[1] TCVN 8664-4:2011 (ISO 14644-4:2001) Phong sach va méi trwdng kiém soét lién quan - Phan 4:
Thiét ké, xay dyng va khéi dong

[2] TCVN 8664-5:2011 (ISO 14644-5:2004) Phong sach va méi truéng kiém soét lién quan -
Phén 5: Vén hanh

(3] TCVN 8664-7:2011 (ISO 14644-7:2004) Phong sach va méi trudng kiém soét lién quan —  Phén
7: Thiét bj phan tach (td hut, hdp gang, by phan ly va mai trudng nhd)

[4] 1SO 14698 (cac phan) Cleanrooms and associated controlled environments — Biocontamination
control (Phong sach va méi truong kiém soét lién quan — Kiém sodt & nhiém sinh hoc)

Céac phwong phap thir vé do lng AMC — tham khao céc tai lidu

(5] JACA Number 34:2000 Standard for evaluation of airborne molecular contaminants emitted from
construction/composition materials for clean room (Tiéu chudn vé danh gi4 chét 6 nhiém phén ti
trong khong khi phét ra tir vét ligu xay dung/két cau déi voi phong sach)

(6] JACA No.35A:2003 Standard for classificaton of air cleanliness for airbone molecular contaminant
(AMC) level in cleanroom and associated controlled environments and its evalualion methods
(Tiéu chudn vé phén loai do sach khéng khi déi véi mic 6 nhiém phén t trong khéng khi trong
phéng sach va méi trrong duec kiém sodt lién quan va céc phuongphap danh gia)

[7] JACA No.43:2008 Standard for evaluation methods on substrate surface confamination in
cleanroom and associated controlled environments (Tiéu chuén vé cac phuong phép dénh gia &
nhiém bé mat chat nén trong phong sach va méi trudng dugc kiém soét lién quan)

[8) SEMI E108-0301 Test method for the assessment of outgassing organic contaminaton from
minienvironments using gas chromatography/mass spectrometry (Phuong phép thir vé dénh gia 6
nhiém khi thai vé co tir méi truing nhé bing st dung sic ky khi/quang phd khéi luong)

[9] IEST-RP-CC031.1 Method for characterizing outgassed-compounds from cleanroom materials and
companents (Phuong phép vé déc trung hop chét khi théi tir céc vt liéu va linh kién phong sach)

[10] IDEMA Standard M11-99 General oulgas test procedure by dynamic headspace analysis (Quy
trinh thir khi thai chung bang phén tich dong hoc)

[11] ASTM-D5127-99 Standard guide for ultra pure water used in the electronics and semiconductor
industry (Hwdng dan tiéu chuén vé nudc sach st dung trong cong nghiép dién tir va ban dan)
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